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TYPICAL P.1.V. GEAR 
INSTALLATION 


On this continuous-feed stoker, 
the P.I.V. Gear achieves marked 
fuel savings by precisely adjusting 
the rate of feed to every changing 
requirement. It is being used with 
equal success on machines for 
icing cakes, rolling cigarettes, gal- 
vanizing steel, making paper car- 
tons, bottle blowing and bottle 
filling, as well as innumerable 
other applications in practically 
every industry. 
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THE CORRECT SPEED 
CAN BE OBTAINED 
INSTANTLY AT THE MERE 
TURN OF A HANDLE 



















POSITIVE 
INFINITELY 


VARIABLE 
SPEED 
TRANSMISSION 


Eliminates Waste—Improves Quality 
Cuts Cost and Simplifies Operation 


® It is a fact that the extent of almost any 
machine’s versatility is in direct proportion to its 
flexibility of speed control. 


That control has been made a very positive 
reality by the development of the Link-Belt 
P.I.V. (Positive Infinitely Variable) Gear. A rev- 
olutionary, self-adjusting chain provides positive 
gear-tooth transmission, utterly free of fluc- 
tuations and power loss, due to slippage or bind- 
ing inherent in friction drives. Yet any speed 
within predetermined limits is instantly avail- 
able—adjusted with micrometric exactness to the 
minutest fraction of a revolution per minute. 


The amazing variety of tasks which the P.I.V. Gear Li ww K- 
is already performing in hundreds of installations with 
marked success is an indication of its potential value to 3 E LT 
virtually every industry. Without exception it has positive 
effected marked production improvements in every 
application. Quality has been made more uniform— DRIV 





salable output increased—many economies introduced. 
Further facts of interest to every manufacturer, super- 
intendent, engineer or designer will be found in Book 
No. 1574. Write for it today. — 


LINK-BELT COMPANY _ 


The Leading Manufacturer of Positive Power Transmitting Equipment é : ‘ 
PHILADELPHIA INDIANAPOLIS CHICAGO ATLANTA ; WORM GEAR MOTORIZED LV. GEAR V.R.D. VARIABLE 
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L. C. MORROW 
Editor 


Surplus Soaking 


Tic industry has been cast as villain in 
the economic play that has unfolded during the 
last three years. Pick as hero whom you will, 
you cannot fail to recognize the weapons he has 
used to foil the villain. They are (or were) 
NRA, AAA, Labor Relations Act, Social Security 
Act, and others. The property of the play con- 
tains many additional weapons—among them 
bills for federal licensing, price control, and limi- 
tation of free speech. 

Latest weapon to be brought from the wings 
is Corporation Surplus Tax. Like most of the 
other weapons, its use will delay the happy end- 
ing of the drama. How long will it take our 
playwrights to realize that cost is the real villain 
of the piece? That high costs mean high prices? 
That high prices mean limited distribution? 
That limited distribution means unemployment? 

The more industry is saddled with costs—for 
materials and equipment, for unemployment and 
pension reserves, for building up organized 
labor, for taxes of all kinds—the longer will be 
delayed the time when industry can materially 
reduce the ranks of the unemployed. 

What will be the probable effects if all cor- 
porate surpluses are heavily taxed as originally 
proposed ? 

1. Uncertainty, a deterrent of the first magni- 
tude. 

2. Serious setback to heavy-goods industries. 

3. Dearth of reserves for depression years. 


4. Greater variations in the business cycle and 
more violent fluctuations in the stock market. 


5. Freezing at present levels of corporations 
as to size and reserve strength. 

6. Fixing of the present corporate debt struc- 
tures. (It would be impossible to amortize loans 


out of earnings except at prohibitive taxation on 
the funds so used.) 

7. Increased dependence of corporations upon 
banks and, in depressions, upon government. 

8. Transfer of business judgment from in- 
dividual corporation executives to treasury ex- 
perts, possibly to political provinces. 


9. Killing of the kind of individual and cor- 
porate initiative that has built such economically 
important units as the automotive and agri- 
cultural implement industries. 


10. Complications in administration because 
of exceptions required to comply with existing 
state laws and corporation contracts with stock 
and bond holders. 


It goes without saying that industry does not 
want these taxes. It seems that Congress may 
modify the President’s proposal by allowing 
exemption for limited reserves. Barring any 
likelihood of higher personal income taxes and 
broadened income tax base—the logical way to 
pay our debts—such exemptions are worth 
working for. 


UDGING by past experience there is justifica- 
tion for the feeling that industry’s opposition 

to a bill—any bill—is likely to insure its passing. 
This corporation surplus tax proposal, however, 


. is somewhat different. Congress is not at all 


sure that it wants to risk participation in goose- 
killing—may, on that account, welcome some out- 
side facts and figures. Certainly industry’s pro- 
test should be registered—quite positively so. 
Even this Congress cannot believe that the best 
way to protect the potential widow and orphan 
is to carry no life-insurance and no savings ac- 
count, and to mortgage the old homestead. 


































Equipped 
for 


Quality 


L. P. WEINER 


Superintendent 
Hiram Walker & Sons, Inc., Peoria, Ill. 


N THE pre-prohibition days, whis- 
| ky making was considered to be 
more or less of a mysterious proc- 
ess. Distillers waited for the right 
phase of the moon to make the yeast. 
Quality depended on factors that 
were only partially understood and 
on secret procedures and formulas 
which were jealously guarded. Crude 
distillation methods, and an almost 
complete lack of precision instru- 
ments or controls produced not only 
whiskies of variable quality but also 
whiskies containing an excess of con- 
generic substances such as higher al- 
cohols (fusel oils) and aldehydes, 
which required years of aging to 
reduce them to a smooth potable 
beverage. 

A certain proportion of these ele- 
ments are required for the making 
of a good whisky; the maturing 


period transfers them into aromatic - 


esters and other bouquet-producing 
congeneric substances. It is the bal- 
anced combination of these congen- 
erics that imparts to whisky its 
aroma and flavor and distinguishes 
it from dilute alcohol. 

Naturally there is a distinct ad- 
vantage, in time, cost, and uniform- 
ity of quality, in holding all con- 
stituents under control so that an 
exact and predetermined composi- 
tion is produced during the manu- 
facture of the whisky, and so that 
there is no excess of harsh sub- 
stances that will not combine with 
the wood extractives of the barrel 
during the aging period. Where such 
control is exercised during the manu- 
facturing process, a quality whisky 
is produced in a few months of rip- 
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ening under carefully controlled con- 
ditions of temperature and humidity 
in storage—a quality whisky better 
and more uniform than would be 
possible by the older method. 

Whisky making, like so many 
other kinds of manufacturing, has 
been revolutionized by the applica- 
tion of modern, large-scale pro- 
duction and control methods. The 
extent of the change is partially re- 
flected in the type of personnel en- 
gaged in its manufacture; in our 
Peoria plant, for example, approxi- 
mately one-sixth of the employees 
are college graduates. 

‘The plant itself, the largest and 
most modern distillery in the world, 
is equipped throughout for mechani- 
cal handling of materials and instru- 
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FOR QUALITY CONTROL. 


wax, or whiskbrooms its final |, val 
largely on control of every step | ini 
control is left to human judgment | the 
checks and controls by instru || me 

ior 


cess where even a slight varia 


mental control of processes, and is 
a good example of today’s large- ) 
scale operations. 

Whisky manufacturing starts with 
the grains, principally corn, rye, and 
barley, the first two being purchased 
in the natural state and the barley 
as barley malt. 
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Whether the product be whisky, 
value and economy must depend 


in its manufacture. And the less 


the better it is. 


Hiram Walker 


ments at every point in the pro- 
tion could alter the final result 


In malting, the barley is sprouted 
under controlled conditions as to tem- 


perature, moisture, and time, the . 


sprouting releasing an enzyme dia- 
stase which has the property of 
changing to sugar the starches in 
the other grains with which it may 
come in contact. 
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The natural grains such as the 
corn and rye, properly ground and 
mixed in exact proportions, are then 
scientifically cooked; upon cooling, 
malt is added for the conversion into 
sugars of the starches in solution. 
The resultant mash is then cooled 
and added to the fermenters with 
deep well water:and pure culture 
yeast in correct proportions. It is 
then fermented for 72 hours. Some 
idea of the volume handled may be 
had from the fact that there are 
24 of these huge fermenters, each 
with a capacity of 120,000 gal. and 
each taking a charge of materials 
represented by slightly more than 
two carloads of grain and costing 
$3,000 or more. 


After fermentation is complete, 


the beer, as it is now called, is drawn 
off into a beer well. From the beer 
well it is pumped into constant-level 
tanks that supply the pumps feed- 
ing the seven stills with a supply of 
beer at a constant head pressure. In 
these stills, which are operated un- 
der very delicate temperature con- 
trols, the volatile constituents in the 
beer mash are evaporated by the 
introduction of live steam, the process 
being completed in many stages as 
the beer drops from one level of the 
stills to another, the rising alcoholic 
vapors continuing to be enriched and 
the dropping liquid deprived of its 
alcohol until at the bottom of the 
still a mixture of water and grain 
residue is removed. From the mix- 
ture the water is removed, and the 
residue is processed into stock feed. 


No Second Distillation 

Old-time stills, more or less crude 
and inefficient, removed very little 
of the excess of fusel oil, aldehydes, 
phenol, pyrol, acids, furfural, etc., 
and often a second distillation was 
resorted to. However, with highly 
specialized continuous stills, this 
second distillation is not necessary. 
The Hiram Walker distilling equip- 
ment produces quality whiskies that 
pass severe laboratory tests as to 
chemical composition and a critical 
examination by the “smelling com- 
mittee” which looks for correct 
aroma, bouquet, and taste. 

Products not up to rigid stand- 
ards are redistilled or converted into 
neutral spirits. Approved distilla- 
tions are pumped to the cistern build- 
ing and into charred oak barrels 
under government supervision. These 
barrels, each marked with the date 
of distillation and other identifica- 
tion as to its contents, are then 
stored in rackhouses for aging and 
mellowing. Automatically controlled 
air-conditioning maintains the cor- 
rect temperatures and conditions for 
this ripening process. 

After the aging period has been 
completed, the barrels are withdrawn 
from the rackhouses; the federal tax 
is paid and the whisky dumped into 
glass-lined processing tanks. In these 


‘tanks the whisky is adjusted to the 


proper proof and, blended with other 
whiskies if a blend, is pumped 
through filters and piped to the bot- 
tling rooms from which it emerges 
packaged, cased, and ready for ship- 
ment. 

Taken together, the processes so 
briefly described form an impressive 
demonstration of the possibilities 
and results of instrumental and labor- 
atory control, and of the importance 
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of such control if a good and uni- 
form product is to be economically 
manufactured. 


Tests at Every Stage 


Control starts with the selection 
of the water. Drawn from wells 
driven deep into the limestone strata 
that underlie Peoria, this water is 
of exceptional purity and contains a 
proper amount of dissolved lime- 


stone for producing good whiskies 


or spirits. Daily tests are made of 
the composition of the water drawn 
from the wells. Softeners and scale 
removers correct the water for boiler 
use, circulation in cooling coils, and 
other points where hardness is a dis- 
advantage. 

No whisky is better than the grain 
from which it is made. Consequently 
every carload of grain is sampled and 
examined carefully for moisture, 


142 





and any trace of mustiness. The 
method of testing for moisture illus- 
trates only one of the present-day 
possibilities of improved testing 
methods. Formerly moisture content 
in grain was determined by a labori- 
ous process requiring hours. A new 
tester now performs this work in 
three minutes or less. The grain 
sample is passed between a pair of 
rolls equipment with an electrical de- 
vice to measure the resistance be- 
tween the rolls. The greater the 
moisture content, the less electrical 
resistance it offers to the passage of 
the current between the rolls. 

From this point on, tests. are 
made at every stage of the processes. 
The grain is tested for starch con- 
tent, the malt for diastatic power. 
Samples are taken of the ground 
grain after cooking and malting to 
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FOR MATERIALS HANDLING, TOO 
When any product must undergo several opera- 
tions, handling is often the bugaboo of costs and 
quality. Walker weighs, tests, conveys, and does 
nearly all its other handling automatically. Man- 
ual labor is used at only two or three points 


damage of various kinds, condition, 









make sure that all the starch in 
solution has been changed into sugar. 
Samples of the fermenting mash are 
taken several times daily, and the 
sugar and alcohol content is deter- 
mined to indicate whether or not the 
fermentation is proceeding correctly. 
In the fermenters, recorder con- 
trollers assure constant maintenance 
of the correct fermentation tempera- 
ture. E£ven the water that is used 
in the fermentation is watched over 
by continuous pH recording instru- 
ments. 







































onde panacea Re 














During distillation, a drip tester 
that is effective 24 hours a day takes 
a continuous sample of the spent 
mash to assure that no alcohol has 
been lost in the distillation. The 
complete chemical analysis from each 
still is made several times daily, and 
the products are also examined at 
daily intervals for taste and aroma. 


Even at the Bottling Line 


Watchfulness does not stop here. 
After the whisky has aged, samples 
are taken before it is dumped into 
the mixing tanks, and again sampled 
after the product is ready to deliver 
to the bottling tanks. A final sample 
is taken at the bottling line. 

The plant produces various by- 
products such as industrial alcohol, 
fusel oil, dried feed grain, and (a by- 
product from fermentation) dry ice. 
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All these as well as the coal, chemical 
oils, and other purchased materials 
must be constantly checked and ex- 
amined. 

As might be imagined, inspection 
and testing are a day-and-night job 
in this plant, and a night force takes 
up where the day men leave off. The 
laboratory staff is recruited from 
technical school graduates proved to 
have the required combination of ac- 
curacy and dependability, with the 
ability for methodical and rapid 
workmanship required on a produc- 
tion job. Another group of tech- 
nicians carry on research work con- 
stantly, and active contacts are 
maintained with professional socie- 
ties and meetings as well as trade 
publications representing practically 
all engineering and chemical fields. 
Within the plant, automatic and 


measured controls have largely re- 
placed the fallibility of the human 
senses. Thermostatic controls and 
recording thermometers assure the 
accurate maintenance of the vital 
temperatures. Hundreds of flow 
meters, acidity meters, and record- 
ers of steam consumption and power 
use are found throughout the opera- 
tions. In fact, outside of the final 
bottling and packaging process, the 
operators in the plant are, for the 
most part, skilled supervisors who 
see that the prescribed conditions are 
maintained in processes, or else 
maintenance men who keep the 
equipment in running order. Only at 
a few points in the process of pro- 
duction does manual labor move the 
product. It is pumped, blown, sucked, 
or otherwise mechanically moved 
until the goods go into the barrel for 
aging. 

Although instrumental and me- 
chanical controls have so largely 
usurped human muscle and supple- 
mented human senses in the produc- 
tion of whisky, the final test of qual- 
ity depends, not on machines, but on 
men. No run of gin or whisky is 
listed for sale until it has passed not 
only the chemical tests for correct 
balance of composition, but also the 
critical inspections of experienced 
judges of good liquors. Contrary to 
popular impression, the sense of 
smell is more relied upon in these 
final approvals than is that of taste. 




















What to Do 
After the Flood 





G. A. VAN BRUNT 


Associate Editor 


LOODS of the past few weeks have left a trail of destruction 


in a dozen industrial sectors. 


Countless plants have been in- 


undated. Millions of dollars’ worth of equipment has been seriously 


damaged. The task of rehabilitation is a tremendous one. 


The time 


is appropriate, therefore, for a quick review* of what to do with 
equipment, both electrical and mechanical, that has been submerged— 
to which are added suggestions for treatment of plant buildings. 


Electrical equipment usually suf- 
fers most. First, a preliminary 
cleaning with hose and brush. Empty 
bearings. Clean out silt. Remove 
grease or oil with gasoline or other 
solvent. 

Small motors are best dried out in 
an oven, at a temperature not over 
185 deg. F. for Class A insulation. 
An improvised oven will do. Build 
of wood, galvanized iron, or tar- 
paulins; provide good ventilation. 
Heat can be supplied by steam coils, 
resistance heaters, charcoal burners, 
gasoline torches. Insulation re- 
sistance tests will determine length 
of drying period. 





“When Elec- 


*For further details, see 
1933 ; 


trical Equipment Gets Wet,” May, 
“After the Flood,” Sept., 1935. 
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Compensators and transformers 
should be cleaned and dried in much 
the same way. If oil-filled, drain. 
Dry coils in an oven or by passing 
enough low-voltage current through 
them to produce a temperature of 
not more than 185 deg. F. Avoid 
hot spots when heating windings in 
this way. Interiors get hottest. 
Check rise with thermometer. 

Large motors may be dried out in 
place. Inclose with canvas. Apply 
external heat or circulate low-volt- 
age current through windings. Check 
hot spots. 

Synchronous motors may be dried 
out by rotating slowly by external 
power, with low excitation and short- 
circuited terminals. Open and close 
circuits only when motor is at stand- 


still. It is also possible to dry by 
circulating low-voltage current 
through armature and field. Treat 
shunt-wound d.c. motors similarly. 

Resistance tests afford a con- 
venient means of checking condition 
of insulation. Take readings at 
regular intervals during drying and 
plot a curve. If insulation and other 
parts are in good condition, the curve 
will eventually reach a _ constant 
value, indicating that moisture has 
been driven out. Give windings and 
conductors two or three coats of 
good, air-drying varnish before re- 
turning to service. 


Send Meters Back to Makers 


Electrical instruments are best 
serviced by instrument experts, be- 
cause they are precision mechanisms, 
carefully calibrated. This means 
that the best procedure is to return 
them to the instrument manufac- 
turer for rehabilitation. The same 
advice applies to instruments other 
than electrical. 

Some elements of mechanical 
power transmission are little affected 
by flood. Others require special 
attention. Speed reducers, chain 
drives, open gearing, for instance, 
are readily put in shape by clean- 
ing. Drain reservoirs of speed re- 
ducers and clean. Wash or wipe 
worms and gears to remove grit, 
dirt, oil. Wash out and clean bear- 
ings unless certain that the seals 
have kept out all water. 

Power transmission chains should 
get the same treatment. Wash in 
gasoline until clean. Be sure no 
abrasive material remains. 

Rubber belts usually suffer little 
harm. Remove mud and debris, wipe 
and dry. If water has penetrated 
through cuts and tears to the fabric, 
cut out the damaged portion. 

Waterproof leather belts give little 
trouble. Ordinary belts absorb a 
good deal of water. If waterproof 


cement has not been used for the 
laps and plies, they will come apart 
and must be rebuilt. 

Leather belts must be properly 
Slow drying is essential. 


dried. 
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Clean off mud and dirt. Use hose 
and cold water, never steam or hot 
water. Coat liberally on both sides 
with belt dressing, or neatsfoot or 
cod oil. The wet leather absorbs 
oil, which forms a coating and re- 
tards evaporation. 

Fabric belts are usually water- 
proofed, will ordinarily suffer little 
damage from brief immersion. Clean- 
ing and drying often suffice. Check 
tension if immersion has been for 
lengthy period; a fabric belt tends 
to shrink and put undue stress on 
shafts and bearings. 

Non-waterproof belts shrink, 
should be removed at once to pre- 
vent damage to hangers, etc. Stretch 
belts out flat under tension and 
allow to dry naturally. This helps 
avoid curling. Compensate for 
shrinkage by setting in a new piece. 

Production machinery requires 
treatment that varies widely with 
the nature of the equipment. Work- 
ing parts must, of course, be 
thoroughly cleaned. Check bearings. 
Take time to do the job right. 

Machine tools must be carefully 
gone over, preferably disassembled, 
to remove dirt and grease, then as- 
sembled and painstakingly tested for 
alignment and accuracy. If no de- 
fects show up, run the bearings in 
long enough to make sure they are in 
proper operating condition before 
starting production. 


Foundations Suffer Most 


Kind and extent of damage to 
buildings that have been through a 
flood vary widely. Weakening of the 
foundations is the most serious 
trouble likely to be encountered. 
Velocity of flood water and nature 
of soil are the important factors. 
Swift currents may wash away 
large amounts of soil and leave foot- 
ings with little or no support. Hard 
clay or gravel is much more re- 
sistant to washing than fine sand. 

Flood water always leaves behind 
it a large amount of mud or silt 
and all manner of debris that must 
be shoveled or scraped out. Final 
cleaning of the floor is best ac- 


International Newe Photographs 


BEFORE STARTING to recondition any piece of 


flood-damaged equipment insist on the correct an- 
swer to this simple question: Is it worth repairing? 


Every plant operates some equipment that should 
have been retired long ago because of obsolescence 
or general inefficiency. Money spent in recondi- 
tioning it will largely be wasted, might better go 
toward the purchase of motors, controls, instruments, 
machines, that will earn more, cost less to operate 


and maintain. 


So we say: Don’t spend money to keep worn- 


out, obsolete equipment on your payroll. 
won't have a better opportunity to modernize. 








complished by hosing—also the most 
effective method of rough-cleaning 
walls, ceilings, and equipment. 

Next step is to make a careful 
examination of the entire building. 
Concrete and masonry are not 
damaged by submersion alone, but 
heavy floating debris may strike 
walls hard enough to cause serious 
injury. Foundations and footings 
should be inspected for signs of 
settling or cracking. As a pre- 
cautionary measure, expose a few 
footings and determine whether the 
supporting material has been washed 
out. If so, it will be necessary to 
tamp cinders solidly beneath them 
or provide the proper support in 
other ways. It may be necessary to 
jack up the structure and build new 
footings. 

Sagging floors or walls that are 
cracked or out of plumb are im- 





























portant danger signals. Whenever 
they are observed, a competent en- 
gineer, architect, or builder should 
be consulted. In large towns and 
cities the building department can 
be called upon for help. Con- 
sequences that follow partial or 
complete collapse of a building are 
too serious to warrant taking any 
needless chances. 


First Aid for Floors 


Another point that must be care- 
fully watched is the possible over- 
loading of floors. If machines are 
removed to another part of the floor 
or building to be cleaned out, the 
maximum safe load on the floor may 
be exceeded. 

Concrete, tile, and bituminous 
composition floors are not usually 
damaged by a flood. Wood floors, 
however, swell and warp badly. 
Those made of wood blocks may be 
torn up and float away. Walls may 
be bulged by the swelling of a plank 
floor. About all that can be done is 
to relieve the pressure by taking up 
a few boards at the places where the 
swelling is most severe. After the 
floor has dried out, these boards 
can be replaced and the entire floor 
renailed wherever necessary. 

Well-seasoned wooden beams and 
columns usually do not suffer 
(Continued on advertising page 52) 
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Organizing for Recovery 


4. WHEN A COMPANY TRAINS 
ITS OWN EXECUTIVES 


* 


The most serious competitor of the “Trust,” 
considered last month, is C Corporation. It 
has quite different ideas about the best way 
to build up a strong operating personnel 


* 


FREDERICK A. SMITH 
President, Miller, Franklin & Basset Company 
New York 


N CONTRAST to the “one-man” 

and the “outside-talent” methods 
of building an industrial organiza- 
tion, whose merits and demerits have 
been discussed in two previous 
articles, the “built-from-inside” plan 
has been uniformly successful. 

A recent survey by the Iron and 
Steel Institute shows how high a pro- 
portion of steel’s “big men” have 
come up through the ranks. Of 176 
top executives — chairmen, presi- 
dents, vice-presidents — nine-tenths 
began at the bottom of the ladder. 
Three-quarters of them made their 
entire careers in steel, and more 
than half never left the companies 
they began with. Only 13 out of the 
176 came into the steel industry 
directly as executives. Most began 
as laborers, engineers, salesmen, 
clerks, or messenger boys. 

Three of these men began in steel 
more than 60 years ago. One started 
out as a packer of wire nails. Now 
he is chairman of the board of the 
same company. Another began as 
office boy and is now a vice-president. 
The third was a clerk in a steel mill 
and is now chairman of the board. 


Three Main Points 


The essential points of built-from- 
the-inside plan are: (1) An appren- 
ticeship system of training promis- 
ing youngsters for all jobs from 
those in the ranks to the highest ex- 


146 





ecutive position; (2) a methodical 
coverage of each post of authority 
from foremen up by understudies 
capable of taking full charge at a 
moment’s notice; and (3) a policy 
of straight-line promotion as soon 
as any such post becomes vacant. 
This sounds easy enough, but it 
requires long-range and consistent 
planning, of which comparatively 
few industrial managers appear to 
be capable. It takes years to work 
out and mature so thorough-going a 
system. It presupposes a completely 
established business and one profit- 
able enough to afford the expense of 






a long training period for a large 
number of temporarily unproductive 
employees. Nevertheless it invari- 
ably works, so that organizations 
built along these lines have been able 
to weather the depression and re- 
main in a position to get the jump on 
their competitors as business im- 
proves. 

The sudden pick-up in machine- 
tool production of recent months, for 
example, caught even the machine 
tool men napping. This industry has 
always been organized along ap- 
prenticeship lines, but the late de- 
pression was too much for most of 
the training plans. It was only the 
exceptional plant that could take up 
the slack between the idleness of 
three years ago and the present two- 
or three-shift operation without any 
strain upon its organization. As a 
rule, the skilled workers of the metal- 
working trades had gravitated to 
other industries and localities, and 
not enough apprentices had been pre- 
pared to take their places. 


Training Again Popular 

When the sudden upturn came, the 
demand was heavy, as evinced by the 
statement of one of the foremost 
machine-tool manufacturers that his 
company is now so swamped with 
orders that new ones can be accepted 
only on the basis of three-months’ 
delivery. Of course training pro- 
grams have again become popular. 

The great electrical and steel cor- 


. a family affair, but no 
nepotism here; the president 
and two vice-presidents 
started from scratch 
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porations were the pioneers in in- 
augurating this system of training 
and organization. Before 1900 they 
had established training schools at 
their works, in which boys from the 
local high schools and graduates of 
technical schools could matriculate 
to learn the business from the 
ground up. They were paid a 
moderate wage during their learning 
period, which lasted from one to 
four years. At the end of that time, 
the likely ones were given responsible 
positions as assistants in the works, 
according to the special adaptability 
they had shown in training. 

Eventually they gravitated, some 
into the manufacturing departments, 
some into sales, some into laboratory 
and engineering work, some into the 
general offices. It is probably not an 
overstatement to say that 25 per 
cent of the executives at the head of 
General Electric, Westinghouse, U. S. 
Steel, and their subsidiaries came up 
from the ranks via apprenticeship 
courses. 

Indeed there are few foremen, 
superintendents, and works man- 
agers in those same plants who did 
not benefit by or graduate from the 
day and night schools operated at 
least to some extent even during the 
depression. And each one of these 
men has around him a small body of 
assistants trained to do his work. 

This, then, is the essence of the 
built-from-within organization. It 
can be applied and has been applied, 
on a large or small scale, to plants 
engaged in any industry. Let us 
see how it works out in a sizable 
plant in the manufacture of the same 
wearing apparel produced by the 
organizations whose experiences we 
have narrated in previous articles. 

It will be recalled that an amalga- 
mation of five plants called the 
“Trust” was being hard pressed by 
the single-handed competition of an 
independent company whose head 
had ideas of organization and manu- 
facturing policies widely different 
from theirs. 


A Family Affair 


This competitor is a company of 
about the same size and standing as 
any one of those originally absorbed 
by the Trust. Call it the C Corpora- 
tion. Its ownership happens to be a 
family affair, but the usual implica- 
tion of nepotism is conspicuous by 
its absence. The founder of the 


business, who has been in active. 


direction for 50 years, did not see 
things that way. 

From the humble beginning of his 
business throughout its steady 
growth, the founder has been a firm 
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... likely graduates of the apprentice 
course fill all the important factory 
jobs 


advocate of the old-fashioned prin- 
ciple that the way to learn a busi- 
ness is to start at the bottom. His 
dictum has always been: “I don’t 
hire men; I hire boys.” 

When his two sons were old 
enough, he gave them their choice of 
going into the business as appren- 
tices and working their way up on 
the merit system or of finding some- 
thing else to do outside the plant. 
To a young son-in-law he offered the 
same choice. It is not a little to 
their credit that they, with one ac- 
cord, accepted his terms. Today 
they are, respectively, president of 
the company and vice-presidents in 
charge of sales and production. And 
they worked for those jobs in com- 
petition -with town boys who like 
themselves had started from scratch. 
All the other important positions in 
the business are now ably filled by 
those same town boys. 

In addition to his long-range plan 
of training, readily identified as the 
apprentice system long since adopted 
by our leading industrial corpora- 
tions, this manufacturer has estab- 
lished a firm policy of grooming a 
subordinate for every principal posi- 
tion in his entire organization. If 
all heads of department were to 
vanish from their posts today, the 
business would most likely go on 
tomorrow without a serious inter- 
ruption. 

The effect upon the business war- 
rants the policy. This company has 


consistently remained in its own 
product stratum. Its shops are 
never idle, seldom overcrowded. The 
production machine runs along at or 
near capacity in good years and bad. 
Customers know the goods give full 
value for cash received and could 
not be persuaded to try another 
brand. The business is a practical 
demonstration of sound principles of 
organization. 


Last Word in Their Line 


You who have used their products 
over a period of years (though they 
must remain anonymous in this dis- 
cussion) know that their styles may 
change, but never their high quality 
and durability. They are the last 
word in their line. _Dealers speak 
of the C Corporation product in the 
same tone they used to use when they 
mentioned government bonds. 

Callous bankers regard C and his 
goods as A-1 risks, although he has 
never called on those gentlemen for 
financial support. Once, to be sure, 
in the early days of the panic, he 
thought it might be a good idea— 
just “‘in case”—to call on two of his 
bankers, with whom he had main- 
tained some hundreds of thousands 
of cash deposits, to see how his credit 
stood. He was informed by them 
that he was good for several hundred 
thousand dollars in each of their 
banks, on his company’s note, with- 
out personal endorsement. 

Now it may be that this was a 
character credit, if character means 
an unblemished record for fair deal- 
ing with creditors and customers, 
and it may be that it was just a 
matter of stable organization of 
business affairs and working ma- 
chine. The two are indistinguish- 
able from each other. 

From which we may conclude that 
the built-from-inside organization is 
characteristic of a manufacturing 
state of mind that creates confidence 
in all who deal with it, whether em- 
ployees, customers, or financiers. 

Is there much more that need be 
said of this safe and sane plan? Of 
the three principal methods of indus- 
trial organization we have examined, 
this is the only one that offers 100 
per cent usefulness in the reorgan- 
ization of present-day business de- 
crepitude. 


How C Corporation’s experience 
may be fitted to the organization 
job industry must do today will 
be explained in a May article 
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Four Floors to One 


Savings in handling, supervision, lighting, and 
services dictated a change to single-floor layout. 


Whenever new equipment or methods offer lower 


costs, Cadillac changes accordingly. 


In every 


plant, layout should be doubted at least once a 


year and made to prove it can't be bettered 


JOHN A. BUSER 


Plant Layout Engineer 
Cadillac Motor Car Company, Detroit 


ONCENTRATING more _ and 
more production in less and less 
space has been the main objective 
of our plant layout division for the 
past two years. A decade ago it was 
considered sound economics to erect 
4- and 5-story factory buildings, 
with land values as they are in a 
large city. Today it is recognized 


that much saving in materials han- 
dling, supervision, lighting, and 
other services can be obtained with 
a single-floor layout. If land values 
will not permit it, then the plant is 
moved to the country where they will. 

The west building of the Cadillac 
Motor Car Company is a fine, 4-story 
structure. Three years ago, parts of 


Figure 1. Motor division, as it was first set up on the single floor 
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the Cadillac axles were made on the 
first, second, third, and fourth floors; 
motor parts on first, second, and 
third floors; transmissions on the 
second and third floors. Now all mo- 
tors and axles and transmissions are 
made on the first floor, and space has 
been found to bring in LaSalle pro- 
duction as well. The only department 
left on the fourth floor is the plating 
department, which was not moved 
because of expensive exhaust sys- 
tems, concrete decks, and costly plat- 
ing equipment, but it will come down 
some day. Old man Obsolescence 
will chase it down, if old man Cost 
doesn’t beat him to it. 


Only Three Divisions Now 


Into space vacated on the second 
floor have been moved the tool engi- 
neering and maintenance depart- 
ments, and the toolroom and machine 
repair shop formerly on the fourth 
floor. The third floor is vacant. 

Under the old set-up there was a 
divisional superintendent for each 
floor, and twenty independent de- 
partments fed the final assembly line. 
Today there are only three machine 
divisions—motor, transmission, and 
axle (including chassis. parts). 
Bodies are made elsewhere. Each 
division is headed by a superintend- 
ent who is responsible for an entire 
unit assembly, instead of pieces of it. 
Such an arrangement concentrates 
authority and expedites production. 

First step was to get all produc- 
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tion machinery on the first floor. 
Second was to rearrange, consolidate, 
and improve the layout from year to 
year. This is a never-ending task. 
It is going on right now. Engineer- 
ing changes, introduction of new 
machinery and new methods, all give 
an opportunity for moving things 
around and getting a more efficient 
layout. 

In moving production machinery 
to the ground floor, the first job was 
to make a rough estimate of the pro- 
posed linear and square feet of floor 
space occupied by equipment for ma- 
chining each component, such as a 
piston. These estimates were tabu- 
lated and compared with existing 
figures. Without even stopping to 
figure floor space occupied by indi- 
vidual machines, and without substi- 
tuting any new machinery for old, 
we saw that at least 25 per cent sav- 
ing in space could be achieved. Pur- 
chase of new equipment opened up 
even greater possibilities of savings, 
but this avenue of approach was not 
fully taken advantage of until the 
summer of 1935. 


Made Seventeen Layouts 


Rough sketches were made by unit 
manufacturing departments, such as 
shown in Figure 1, to show what the 
new layout would look like. About 
seventeen layouts of this kind were 
made before a really satisfactory one 
was obtained. Then the plan was 
submitted to the management and 
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authority to go ahead was granted. 

Not until the go-ahead signal was 
given were individual layouts made 
to a scale of + in. to the foot. A 
couple of men were assigned the task 
of measuring up machines and mak- 
ing templets. On new machinery, 
under the present plan, every ma- 
chine tool supplier must furnish a 
floor plan of the machine, identified 
by order number and operation num- 
ber. The layout division comes under 
the master mechanic’s department, 
so that close coordination is possible. 


At a Glance 


At first, templet layouts were 
made on individual boards, about 
fifty in all, but were later trans- 
ferred to three big boards, where the 
floor plan of an entire building can 
be seen at a glance. For the sake 
of brevity, only changes in the motor 
division will be discussed. 

Cadillac production is complicated 
by the fact that there are three 
widely different levels of output. 
Approximately fifteen times as many 
8-cylinder engines as 12-cylinder mo- 
tors afe made in a day. About the 
same ratio exists between the 12’s 
and 16’s. In the original single-floor 
layout, Figure 1, an attempt was 
made to assemble all three engines 
on the same power-driven conveyor, 
operated in a modified oval circuit in 
the center of the floor area. This 
arrangement proved unsatisfactory, 
particularly from the point of view 





of efficiency on the motor assembly, 
and feeding parts and sub-assem- 
blies to the line. At present, Figure 
2, there is a single power-driven con- 
veyor in a straight line for the V-8 
engine, and a much shorter hand- 
pushed, cradle-type conveyor track 
for the 12- and 16-cylinder assem- 
blies. The V-8 line is capable of de- 
livering twenty assembled motors an 
hour; the other will deliver twenty 
a day. 

Not shown in either layout is the 
LaSalle motor department in an ad- 
jacent building in which a straight- 
line 8 is produced. LaSalle produc- 
tion was formerly carried on in an- 
other plant. In other words, not only 
has all production activity been 
moved down to the first floor, but by 
further rearrangement and consoli- 
dation, enough room has been found 
for this additional motor unit. 


Second Step 


Advantage has been taken of a 
complete redesign of the 1936 V-8 
motor to install an entirely new line 
to machine the cylinder blocks and 
crankcase, now cast in one piece. 
Other engineering changes on this 
engine called for operation changes 
and the purchase of new machinery. 
Besides, the time was ripe for a mod- 
ernization program on a large scale. 
Hence, during the past summer, the 
second step in our layout program 
was begun. 

In last year’s layout, V-8 crankcase 


Figure 2. Motor division, as later rearranged 
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production was centered in the 
northeast corner, Figure 1, next to 
the V-12 and V-16 crankcase line. 
Since the cylinder blocks and crank- 
case are now cast as a unit, making 
the largest single casting in the shop, 
the line has been moved to the north- 
west corner, nearest the foundry. 
The V-8 cylinder block line, formerly 
on the south side, has been scrapped. 

A modern cylinder block line is a 
problem in layout and materials han- 
dling, as well as one in tool engineer- 
ing. In the new V-8 line there are 
41 machines tied together as a unit 
by a push-type roller conveyor, 662 
ft. long. In fact, for several opera- 
tions the conveyor passes directly 
through the machines, Figure 3, and 
roller sections are found on moving 
machine platens or tables. Coupling 
between conveyor and machine is 
close enough to warrant bringing out 
machine controls through the con- 
veyor where they are otherwise not 
within convenient reach of the 
operator from the aisle. 


Uniform Loading Height 


There are primarily two sections 
of the conveyor. From the rough 
stock storage area there is a sloping, 
looped section, starting at a height 
of 52 in. and dropping to 39 in. for 
the first three machines, multi-cutter 
inillers. Then comes a pneumatically 
operated drop section which lowers 
the 320-lb. casting to the 30-in. level, 
at which it remains during all sub- 


Figure 3. A con- 
tinuous roller-type 
conveyor ties the 
machines in the 
cylinder block and 
crankcase line to- 
gether as a unit. 
Some machines 
were sunk into the 
ground to bring 
them into align- 
ment 


sequent operations. This means that, 
for every machine, the fixture or 
Icading station height is the same. 
To attain this uniformity, several 
standard machines had to be set 
down in the ground as shown in Fig- 
ure 3, an arrangement only possible 
with a first-floor layout. 


Saved Nine Machines 


At nine points there are turntables 
on the conveyor, allowing the casting 
to be reversed, end for end, in two- 
operation machines. In such ma- 
chines, one set of operations is car- 
ried on in one bank of the V, and 
an entirely different set in the other. 
To duplicate operations on each bank 
would require nine additional ma- 
chines. 

At frequent intervals there are 
turn-over fixtures, which not only 
position the block for the following 
operation, but also get rid of chips 
in the bargain. Provision is also 
made for night banks of 40 blocks, 
as the night crew works only limited 
sections of the line. Production is 
10 blocks an hour. 

The V-12 and V-16 crankcase pro- 
duction lines are practically un- 
changed as shown in the lower right- 
hand corner of both layouts, Figures 
1 and 2. For three-quarters of the 
line the same general-purpose ma- 
chines are used for both crankcases. 
For some operations a single fixture 
suffices for both aluminum castings; 
for others, the fixtures must be in- 
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terchanged. Alternate fixtures are 
stored alongside the machine. 

An important principle of layout is 
to hold the number of machines to a 
minimum, employing multiple tool- 
ing wherever feasible. In this way, 
overhead in the form of machine de- 
preciation is held down, a very im- 
portant cost factor in low-volume 
production, involving expensive ma- 
chinery and a high proportion of idle 
machine time. 


When Volume Changes 


Fluctuations in volume are pro- 
vided for by changing the manpower 
on the job. A production lot is ten 
crankcases, which are moved from 
machine cycle to machine cycle as a 
unit. This means that sufficient 
floor space must be provided between 
machines or in the aisle to permit 
storage of ten crankcases on end. 

In one corner is segregated ma- 
chinery for use on the V-16 crank- 
case only. A gap is left in the main 
line to cut the cycle and return. 


After the equipment is set 
up on a single-floor layout, 
the never-ending task of 
A 


rearrangement begins. 
May article 






































Standard Costs 
for Profit Control 


Prime motive of this 3-part article is to strip some 
of the mystery from standard costs and reveal them 
simply as standards---or as goals to shoot at if you 
prefer. Used in that way, they provide an execu- 
tive control impossible with older systems of costing. 
Typical forms are included with each article 


PAUL E. GNAEDINGER 


Industrial Engineer, Dominion Rubber Company, Inc. 
Montreal 





| STANDARD COST SPECIFICATION 


Date of Construction Specification________ Cost Date 
Product Description 
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HERE is an unfortunate atmos- 
phere of mystery clothing the 
subject of standard costs. Pos- 
sibly it is due in part to a confusion 
that exists in the interpretation of 
the expression standard costs. The 
term seems to be used variously for: 

1. A uniform system of costing 
within an industry, whereby all 
plants within the group employ a 
standard method of costing with uni- 
form classifications of accounts and 
uniform elements of cost. 

2. A uniform method of account- 
ing whereby a financial statement 
produced by any organization will 
provide comparable informaticn with 
that of any other. 

3. Any recognized method of cost- 
ing. 

4. A system of measuring results 
against a predetermined standard 
performance. 

This confusion has resulted in a 
considerable variation in conception. 
There are some plant operating men 
who seem to think standard costing 
involves a highly complex system of 
red tape. There are others who be- 
lieve it to be a cure-all for most of 
industry’s costing ills. There are 
others again who becloud the main 
issue with academic discussions of 
various accounting theories. 


Definition of “‘Standard” 


It is advisable, therefore, to di- 
gress into a discussion of a funda- 
mental conception that must be very 
clearly understood before a proper 
picture can be obtained of the sub- 
ject. This is a conception of the 
term standard. 

We can indicate a desk and say 
that it is five feet long, or we can say 
that it is one and a half meters long. 
The terms used to express the length 
cannot alter its actual size in any 
way. Both methods of expression 
are correct. They are both standards 
—standards of measurement. 

On the other hand, if we compare 
two desks by saying that one is a 
foot longer than the other, an imme- 
diate impression is gained of the 
relative sizes without the actual 
length of either having been men- 
tioned. In this case one desk is used 
as a standard of length when com- 
paring the other desk to it. 

As mentioned before, this concept 
is important—namely, that a stand- 
ard is simply a measuring stick 


Standard Cost Specification 
Sheet. It details the calcula- 
tion of the various elements of 
cost applying to each article 




















against which various articles, or 
performances, can be compared, 
thereby giving an impression of the 
relative properties of each. And this 
interpretation applies also to costs. 
A standard cost of an article does 
not necessarily need to bear any defi- 
nite or even close relationship to the 
actual current cost. It is a standard 
and is used simply as a gage against 
which to measure performance. 
Once this conception is thoroughly 
understood, it is a simple matter to 
substitute in our minds the single 
word “standards” for the expression 
“standard costs.”’ Also there is little 
fundamental difference between 
“standards” and “budgets.” Budget- 
ing as applied to national financial 
control is familiar to us all. A modi- 
fication of the same technique can be 
used successfully in practical busi- 
ness administration. A budget is 
used to forecast results contingent 
upon certain plans being followed. It 
is not necessarily a rigid program. 
Standards, budgets, and standard 
costs all imply the same thing— 
namely, the principle of predetermi- 
nation rather than the older idea of 





ascertaining cost facts after they 
have actually happened. 

For this reason the practical appli- 
cation of standard costs goes far 
beyond the static cross-sectional view 
that is generally implied by cost ac- 
counting. 

It is dynamic. It incorporates a 
series of goals to be reached and pro- 
vides a means of measuring accom- 
plishment toward those goals. There- 
by an executive control is developed 
that is impossible with the older sys- 
tems of costing. 


Materials, Labor, Overhead 


The mechanism may be expanded, 
depending upon individual require- 
ments, to present a variety of detail 
as to: 


1. MATERIALS 

a. Effect of changing prices. 

b. Extent of departure from 
standard specification quanti- 
ties. 

c. Substitution of material of a 
cheaper or more expensive 
grade. 

d. Economical use of materials 
through the variation from 
the standard scrap allowances. 




















e. Changes in specifications, re- 
sulting in the use of more or 
less materials or materials of a 


more expensive or cheaper 
grade. 
f. Excess cost due to express 


charge, lapse of discount, ab- 
normal duty or exchange, etc. 
2. LABOR 

a. Improvement or loss 
ficiency of operator. 

b. Excess cost due to machinery of 
an antiquated type or faulty 
layout. 

c. Losses due to necessity of re- 
processing work. | 

d. Excessive cost due to setting up 
machines for runs of less than 
normal volume. 

e. Use of labor at other than 
standard rates. 

3. OVERHEAD 

a. Effect on cost of varying volume 
of production. 

b. Effectiveness with which vari- 
able overhead costs are~ being 
controlled with respect to varia- 
tions in volume. 

c. Whether or not depreciation 
rates on special equipment are 
adequate. 


in ef- 


If the management knows at all 
times what the various products 
should cost under normal or fore- 
casted conditions, then fluctuations 



























































in cost may be subjected to close 
COST OF PRODUCTION scrutiny and the reason for them 
Factory. Month_____ ascertained. Definite programs may 
oes - be laid out for cost reduction work. 
on ccum, Cost of Production Re- 
1. STANDARD COST OF: — It summarizes the Positive Control 
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” D ° elements of cost is very frequently 
” E offset by a corresponding decrease in 
Tot F Departmental Burden any one or a combination of the 
— ' so le It Ee on others. In the usual type of cost 
2. STANDARD COST OF: actua’ burden with stanc- system this fact is frequently ob- 
Material SS TE SEE eee scured. With a standard cost sys- 
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Se j thi | a Pick 
P| AN of the 
Packages 


F OR Five Star Anti-Freeze, the 
Wolf Award “for the best con- 
tainer developed and placed on 
the market during 1935”... 
for the others, honorable men- 
tion in six of the twenty classi- 


fications 












































WHY THEY WON 


1 Best layout and design - 


2 Most effective use of 
more than one color 


3 Best use of twoor more 
packaging materials 


4 Best design for con- 
sumer convenience 


5 Typographic excellence 


6 Best shipping contain- 
er from design angle 


7 Most effective family 
of packages 
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. the farmers were voted a subsidy and the doughboys got theirs 


If the worker only knew 


ng OLD ON a minute, Ed,” said 

Sam, as the pair walked home 
from the shop, “I want to run in 
and get a pack of cigarettes.” Re- 
turning a minute later with his 
newly acquired smokes, Sam ob- 
served, “These sales taxes are getting 
to be a nuisance, a penny here and 
there doesn’t look like much at the 
time, but it amounts up at the end of 
a week.” 

“That’s only the state sales tax, 
Sam; just a drop in the bucket. See 
that stamp on your pack? That 
means the federal government has 
already collected six cents. But 
you’ll be paying plenty more taxes 
before long.” 

“They can’t hook me for much, 
Ed. I don’t own my house, so there’s 
nothing to pay there. It’s true they 
soak me on gasoline and ’most every- 
thing else I buy, but I figure they’ve 
about gone the limit on sales taxes 
now. Some of the fellows with 
plenty of money will have to stand 
the rest.” 

“They’re standing plenty now. 
Uncle Sam rakes off income sur- 
taxes as high as 70 per cent and we 
have the highest maximum estate 
taxes of any country in the world.” 

“That is pretty steep.” 

“Yes, and tax experts are pretty 
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Would he be so sure the other fellow paid the taxes? 


generally agreed that any consider- 
able boost in revenue must come 
either from higher taxes on small 
incomes, or more sales and similar 
taxes. That means you’ll have to 
pay.” 

“But with all the taxes we have 
now, Ed, why does the government 
need any more money?” 

“Simply because last year it laid 
out $135 for every person in the 
United States and collected only $117 
in taxes. You can see that can’t go 
on without coming up against a big 
bump some day.” 

“Well, Ed, why don’t the govern- 
ment cut down a little and lay off 
these tax raises for a while? If it 
did, business would get better, and 
we’d all have more to spend.” 

“Now you’ve said something, Sam. 
That’s exactly what should be done, 
but if you were a politician instead 
of a machinist you’d find it hard to 
do. For instance, those turbines in 
the shop now are for a PWA job. 
Then, of course, the farmers have 
been voted a $500,000,000 subsidy 
under the guise of ‘soil conserva- 
tion.’ And the doughboys finally got 
theirs. All these groups exert a lot 
of pressure on their representatives. 
A man who has to run for re-election 
finds it pretty hard to resist.” 


“How about the man who pays the 
taxes, Ed? He’s got a kick coming; 
why doesn’t he put up a squawk?” 

“Some of them do, Sam, but most 
of them are like you. They’re pay- 
ing taxes without knowing it and 
watching the government pile up a 
big deficit without worrying about it.” 

“What do you mean, without know- 
ing it? I guess I know what I pay.” 

“On direct taxes, yes, Sam. But 
a great many taxes are indirect and 
you pay them in increased living 
costs. For instance, the old AAA 
process taxes meant higher prices 
for food and clothing. Corporation 
taxes must be added to the cost of 
the things the corporations produce. 
Since business must keep out of the 
red, the consumer finally pays the 
bill all along the line.” 

“But look here, Ed, if a lot of this 
money is being put back into circula- 
tion through government projects 
and farm grants, why isn’t it doing 
just as much good as if circulated 
by private enterprise?” 

“All of these activities require 
bureaucratic control, Sam. And 
bureaus absorb so much that only a 
few of the dollars collected ever per- 
form useful work. Government 
bureaus are notoriously wasteful; 
they don’t. have the same incentive 
for efficient performance that pri- 
vate business has.” 

“Tt does look kind of bad, Ed, but 
where does the whole thing end? 
Government costs and taxes can’t 
keep on going up forever, even if 
Congressmen do want to be re- 
elected.” 

“It won’t end until spending and 
taxes become unpopular; until re- 
tail prices go up so much you find it 
hard to pay your bills; until interest 
rates go up and government bonds 
go down; or, even worse for the 
worker, until government credit and 
the value of currency is weakened.” 

“But can’t something be done be- 
fore any of those things happen?” 

“Sure it can, if you and the other 
industrial workers who will eventu- 
ally pay the bill will only let your 
Congressmen know that you want 
saving instead.of spending. Let 
them know you’ve had enough now 
before high prices and high taxes 
pinch till it hurts.” 


The series to date: 30-Hour 
Week; Townsend Plan; Labor 
Relations Law; Taxes. Each 
available in 3x5 pamphlet form 
for management to distribute to 
workers 
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The Human Factor 





in Mlamtenance 


RITTEN procedures tend to 

clarify all working methods and 

are an aid in securing econom- 
ical results. But it should be borne 
in mind that it is easier and cheaper 
to formulate a procedure than to use 
and administer it. 


4. Procedures and Methods 


Procedures should be written by 
someone who can fully appreciate 
what will be required for their appli- 
cation. Better yet, the men who will 
use the procedure should contribute 
their share of ideas in its formula- 
tion. Nothing is more likely to en- 
sure the success of a procedure than 
a feeling on the part of the man who 
will do the work that he had a hand 
in the planning. 

No procedure should be so hide- 
bound that it cannot be modified to 
fit the exceptional case. Nor should 
the cost of using the procedure ex- 
ceed the value of the results obtained. 

The employee’s reaction to paper- 
work and methods is interesting to 
observe. In the hands of a big man, 
procedures become tools to accom- 
plish work more smoothly and eco- 
nomically. With a little man, pro- 
cedures degenerate into red tape. 

A procedure is a statement of 
what is to be done, but sufficient 
latitude must be allowed to permit 
its application to the exception as 
well as to the rule. The employee 
should never be made to feel that he 
is a slave to procedure, for nothing 
is more deadening to enterprise than 
to feel that one is just a cog in a 
machine. 


5. Housekeeping and Preventive 
Maintenance 


If there is “a place for everything 
and everything in its place,” if tools 
and supplies are handy and ready for 
use, the maintenance crew will be 
able to avoid extra steps and wasted 
motion. 


Much has been said of the benefits . 


of cleanliness and orderliness in in- 
ducing better work, eliminating 
hazards, improving morale, and pro- 
moting a pride in one’s workplace. 
The reactions to these conditions are 
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PART TWO 


* 


Concluding a quick examina- 
tion, from the psychological 
and philosophical viewpoints, 
of what it takes to make a 
maintenance department func- 


tion successfully 


FREDERIC OAKHILL 
Plant Engineer, Bauer & Black 
Chicago 
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seen in better results and more har- 
monious relations between manage- 
ment and men. 

In keeping with the same idea is 
the scheme of preventive mainte- 
nance. Why wait until something 
goes wrong before corrective meas- 
ures are taken? It is almost always 
cheaper to make a preventive repair 
than to repair a breakdown. For 
lack of a drop of oil, a bearing may 
have to be replaced. 

Preventive maintenance eliminates 
the hustle and bustle incident to get- 
ting a badly broken machine back 
into service. It will save frayed 
nerves on the part of everyone. Pro- 
duction must go on if profits are to 
be realized. 


6. Routine Work Schedules 


Routine work and_ inspection 
schedules are just another device of 
preventive maintenance to assure 
that every piece of equipment will 
receive attention at intervals suffi- 
ciently frequent to prevent major 
breakdowns. A good inspection pro- 
cedure is one that not only covers 
the work but allocates responsibili- 
ties as well. 


7. Planning Major Work 


The need for major changes 
usually arises from new methods of 


production or from the demand for 
new products. 

A sound and forward-looking phi- 
losophy is the most helpful guide in 
planning improvements or additions. 
The basic policy of a company deter- 
mines its methods of effecting 
changes and extensions. 

Shall expediency or sound prin- 
ciples govern the design and con- 
struction of the new layout and 
equipment? A well-organized plan 
carried to its ultimate conclusion will 
give the ideal set-up. The immediate 
completion of a logical plan for the 
ultimate development will enable the 
plant management and the engineer- 
ing department to carry out the suc- 
cessive steps in its realization with a 
clear idea of the ultimate objective, 
and consequently with greatest ulti- 
mate economy. 

When it does not seem desirable to 
go all the way immediately with the 
development of such a plan, each 
step should be made so that it will 
fit into the next with a minimum of 
change and expense. Expedient and 
temporary measures are invariably 
expensive ones when applied to more 
or less permanent improvements and 
extensions. Furthermore, the dead- 
ening effects upon the men of doing 
work that they believe to be costly 
and temporary are marked, and are 
apparent in the half-hearted manner 
in which the work will be done. 


8. Budgeting 


Budgeting is usually thought of as 
pertaining to money; however, the 
allocation and control of labor and 
materials — in effect, a type of 
budgeting — prove profitable when 
applied to the maintenance depart- 
ment’s activities. 

Control of labor and materials 
tends to eliminate the peaks and de- 
pressions of maintenance activity to 
the point where a crew of a constant 
number of men is able to handle the 
daily jobs. 

Some men rebel at the idea of 
being put on a budget; but if the 
maintenance foremen are asked to 
make up their own lists of expenses 
by requesting an “authorization of 
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All industrial activity, maintenance work included, 
however complex and intricate it may be, can be 
broken down into four steps, which, after all, are the 
very essence of scientific operation: 


ANALYSIS, which determines the need 


for improvement. 


STANDARDIZATION, which retains the 


right solution and puts it to work. 


CONTROL, which directs effort toward the 
goal fixed by standardization. 


REWARD, which encourages human ef- 


fort to strive for the goal. 








expenditure” for the work they in- 
tend to do in a given interval of time, 
the cooperative element of team play 
has been instituted, and the men be- 
come active partners in realizing the 
budget. 


9. Cost Control 


Control of job costs has the same 
effect as budgeting. It puts the men 
on their own because they are given 
a definite assignment with a fixed 
sum allowed for its accomplishment. 

All jobs, other than those requir- 
ing only a short time in which to be 
completed, are usually done to con- 
form to an estimate. These esti- 
mates are figured in two ways: 

1. Time (labor and burden) and 
material. All costs of the work to be 
charged directly to the job; if the 
actual cost exceeds or falls below the 
amount of the estimate, only the 
actual cost is charged to the depart- 
ment. However, expenditures that 
are more than a certain percentage 
in excess of the estimate should be 
submitted for official approval. 

2. Contract basis. The job is con- 
tracted for with an outside company 
at a certain figure. The profit or loss 
on the job is allocated, not to the 
department for which the work was 
done, but to the maintenance depart- 
ment. 

Certain difficulties may arise when 
it becomes necessary to have the 
work done by contract. The depart- 
ment foreman may do his best to 
keep the contract price down as far 
as possible, while the plant engineer 
may attempt to pad the amount in 
order to guard against a possible loss 
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being charged against his depart- 
ment. This quibbling may result in 
a loss of time, a lack of proper coop- 
eration between departments. Be- 
cause both sides are trying to sacri- 
fice quality for price, an inferior job 
may be the final result. This result 
may be prevented by definiteness in 
specification and by dealing only with 
reliable firms. 


10. Purchase and Stocking of Materials 


In purchasing, the choice of low- 
priced maintenance materials may 
often be a matter of personal feeling 
or a desire to make an immediate 
showing rather than one of sound 
engineering judgment. A _ penny 
saved in initial cost may mean the 
expenditure of dollars in mainte- 
nance cost. Materials and equipment 
that constantly need attention cause 
a great deal of disgust to the men 
whose responsibility it is to keep 
things in running order. The skilled 
craftsman enjoys working with good 
materials, because he knows that, if 
they are used exclusively, normal at- 
tention will keep all machinery in 
smooth-running order. Materials of 
inferior grade are merely junk to 
him, and he will invariably treat 
them as if they were worthless. 

The stocking of materials presents 
a problem that is determined by each 
individual situation. However, noth- 
ing is more disconcerting to the 
maintenance man than the discovery 
that the storeroom cannot supply the 
needed parts. A proper system of 
inventory control will help to elimi- 
nate the friction between the stock 
clerks and the maintenance men, and 


FACTORY MANAGEMENT and MAINTENANCE 


will make a lack of parts the excep- 
tion rather than the rule. 

Good materials, ready when needed, 
help to make a hard job easy and 
the men more contented. 


11. Work Done by Contract 


There are times when it becomes 
desirable or necessary to let work 
out on contract. When the work is 
done in this manner, the foremen 
interested in the type of work being 
done should be given an opportunity 
to inspect and supervise the job as it 
progresses. 

The fact that the several foremen 
are made interested parties to the 
work tends to assure the company 
that the completed job will be in 
keeping with the standards used by 
the company’s maintenance crews. 

Labor purchased outside the com- 
pany can be expensive if too cheap a 
job is requested when the contract is 
let. Maintenance foremen, who have 
to work with the finished product 
long after the contractor’s crews 
have gone, realize this truth to their 
sorrow. 

One can secure good work when 
reliable contractors are competing 
under fair circumstances; and the 
plant men are more content because 
they know that the details of the job 
will receive the same attention that 
would be given by the men in the 
plant if they were doing the work. 


12. Tools and Equipment 


Real mechanics enjoy working 
with good tools. A judicious selec- 
tion of tools and maintenance equip- 
ment enables the men to work more 
economically and quickly. Very often 
the savings made on the first job pay 
for the new tool. The men appre- 
ciate the company’s foresight in sup- 
plying equipment that takes the 
back-breaking work from a man’s 
shoulders. 

The constructively lazy man who 
is provided with adequate tools and 
equipment can do a better job and be 
more content with it than the man 
who “sails in” with his inefficient 
tools and consumes more energy in 
doing the same work. : 


13. Replacement of Equipment 


Replacement of inefficient and ob- 
solete equipment should receive the 
attention of all plant men. Most 
companies have definite policies for 
the installation of modern equip- 
ment. Nothing is more discouraging 
to a progressive maintenance man 
than to have to nurse along a badly 
worn and obsolete piece of equip- 
ment, while nothing gives the same 
man greater pleasure than to care 
for new and modern machinery. 
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Induction Motor Maintenance 


3. BALL AND ROLLER BEARINGS 


NTI-FRICTION bearings, a com- 
mon term for the ball or roller 
type, require even more care than do 
ring-oiled sleeve bearings, discussed 
in the March article. It is a fallacy 
to think that any kind of lubricant, 
or perhaps none at all, may be used 
in anti-friction bearings without 
danger of shortening their life. It 
is true that a ball-bearing motor may 
give less trouble than a correspond- 
ing sleeve-bearing machine, but this 
does not warrant withholding the 
care that the sleeve-bearing ma- 
chine would receive. 
A modern ball or roller bearing is 
a beautiful piece of workmanship, 
microscopically accurate, and finely 
ground and polished. Such highly 
polished surfaces are very suscep- 
tible to the etching effect of acids; 
since many oils ‘and greases develop 
free acids, great care must be used 


chanical fillers 


shaft 


am 
oa 
a 
- 
| 
~ 
te 
a 
- 
a 
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Service Engineer 
Bepco Canada Limited, Toronto, Canada 


in choosing them. It is usually ad- 
visable to get the motor or bearing 
manufacturer’s advice on the lubri- 
cant to use, or to use one that was 
developed primarily for anti-friction, 
high-speed bearings. 

In addition to acid, the moisture 
frequently present in greases has a 
detrimental action on polished steel; 
therefore only lubricants guaranteed 
to be free from moisture and acid, 
or from oils that might form acids, 
should be used. 

The ideal anti-friction bearing 
lubricant must reduce friction losses, 
seal the bearings to exclude foreign 
matter, and protect them against 
corrosion from gases or moisture. 
To fulfill these requirements, grease 
must contain oil for lubrication and 
an absorbent substance, not a me- 
chanical filling agent, to give the 
mass sufficient body to prevent flow. 


Interchange parts of bearings 
Use grease from cans left uncovered 


Overgrease; never fill housings more than one-half 
to two-thirds full 


Mix greases unless the bases are known to be alike 


Consider the rust-preventive coating as a lubricant; 
grease cach bearing when it is installed 


Use greases containing free acid, moisture, or me- 


Drive on a bearing by striking the outer race 
Drive on a pulley or coupling without blocking the 


Regard misalignment as not sericus in ball bearings 


Impose thrust loads on motor bearings, without 


consulting the manufacturer 


VOLUME 94, NUMBER 4—APRIL, 1936 








The consistency should be such that 
the rolling elements make a path 
through the grease and form a wall 
in contact with the bearing on both 
sides. 

Lubricating oil is then drawn 
from the grease walls into the bear- 
ing as the parts roll in contact with 
the walls. Unsuitable grease may 
harden, in which event rotation of 
the bearing will pack the hard grease 
on both sides so that no lubrication 
will be afforded and failure may 
result. 


Danger in Too Much Grease 


A grease with insufficient body 
may not form an effective seal, with 
resulting loss of grease or entrance 
of foreign matter into the bearing 
housing. Overgreasing will also 
cause serious trouble since it leads 
to churning and overheating of the 
grease with possible destruction of 
its qualities, as well as the likelihood 
that it will be squeezed out of the 
housing. Use of grease with in- 
sufficient body and overgreasing are 
prime factors in the breakdown of 
windings and in brush gear trouble 
on sliprings and commutators caused 
by grease and dust. 

Overgreasing is far too common a 
fault, and causes many bearing 
failures. Some manufacturers now 
leave filling plugs off the bearing 
housings to prevent the use of grease 
guns. Under normal operation, un- 
less there are signs of grease leak- 
ing out, the caps should be removed 
not oftener than every six months or 
so and grease added only if ab- 
solutely necessary. 

When greasing housings and end- 
caps fill them from one-half to two- 
thirds full of grease—less for speeds 
over 1,500 r.p.m. The space in which 
no grease has been placed, which 
should be one-third or more of the 
available housing volume, allows 


movement of the lubricant without 
crowding the bearing. After greas- 
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ing, the bearing may run hot for a 
time, but cool off as the grease be- 
comes distributed. If the heating 
persists, remove some of the grease. 

The shaft-sealing devices should 
always be entirely filled, which pre- 
caution should be kept in mind when 
removing grease. 

Fortunately, total failure of anti- 
friction bearings seldom occurs; so 
there is not the same danger of 
damaging windings through bearing 
failures as when sleeve bearings are 
used. An anti-friction bearing that 
is in trouble usually gives a warn- 
ing noise, such as a scraping sound, 
clicking, or whistle, which draws at- 
tention to the fact that it is failing, 
before serious damage results. 

Before replacing a ball or roller 
bearing that has failed, the reason 
for the failure should be determined 
and rectified. Every bearing ap- 
plication is carefully considered by 
the designing engineer and a liberal 
factor of safety allowed. Therefore, 
if bearing trouble develops in normal 
operation, it is seldom due to over- 
load—except perhaps an overload of 
grease. If no check is made on what 
caused the bearing to fail, the bear- 
ing that replaces it will likely fol- 
low suit. 

Before removing the bearing take 
out a sample of the grease and see 
whether it contains dirt or abrasive 
material other than the steel flakes 
resulting from the bearing failure. 
If there is a reddish-brown deposit 
on the surface of the grease wall in 
the cap, the indication is that the 
bearing has been under-lubricated. 


Why Bearings Fail 


There are many causes of failure 
of anti-friction bearings, each cause 
usually showing up in some charac- 
teristic way. The reason for the 
failure in each case can be deter- 
' mined by examination and the new 
bearing installed with precautions to 
avoid a recurrence of the trouble. 

One very common trouble is mis- 
alignment, caused by the bearing not 
being pressed straight into the end- 
bell bore, or by the endbell not being 
properly tightened into its register, 
possibly because some dirt or paint 
was not scraped from the machined 
surface of the frame or end-bell. A 
ball-bearing motor will turn freely 
when one edge of the endbell is out 
of its register, but the bearings will 
be short lived. When the inner race 
of a bearing is run out of alignment, 
the worn groove will not be parallel 
with the sides of the race. 

Misalignment caused by the bear- 
ing not being properly fitted in the 
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endbell or pedestal can frequently be 
discovered by noting the marks on 
the outer race where it was in 
unequal contact with the endbell 
bore. Make sure that the replaced 
bearing is correctly fitted. 


Failure from Thrust 


Another common trouble is failure 
from thrust. This can readily be de- 
tected by the fact that the worn 
track is to one side of the proper 
ball track. Failure of the thrust 
plates in a direct-connected pump, or 
perhaps a poorly lined up belt, may 
impose a constant thrust pressure 
on a bearing until failure results. 
If a bearing has worn like this do 
not replace it without finding out 
the cause of the trouble. 

Fatigue in one or two spots is due 
to the outer race not being perfectly 
round. It can readily be realized 
that if the race is egg-shaped the 
balls will strike very hard at each 
end of the oval, as they abruptly 
change their course. This condition 
is brought about by the endbell bore 
not being true, so that the thin outer 
race assumes the form of the bore 
as it is pressed into place. 

There are various reasons for an 
oval-shaped bore, but if a bearing 
fails from this cause the endbell 
should be rebored and a steel sleeve 
inserted before replacing the bear- 
ing. This type of failure does not 
occur on motors machined with suffi- 
cient tolerance to allow the outer 
race to creep, which is an argument 
in favor of creep- 
ing. A_ properly 
creeping race 
should rotate very 
slowly in the direc- 
tion opposite to the 
rotation of the mo- 
tor. Such rotation 
periodically pre- 
sents each portion 
of the entire outer 
race to the load 


stresses, and 
lengthens the life 
of the race. 


Great care must 
be taken when in- 


GREASE that is too 
hard is little or no 
better than no grease 
at all, so far as lubri- 
cation is concerned 


stalling the bearing to see that no 
metal chips or dirt distort the race 
in the endbell. Also, overgreasing 
must be guarded against, since the 
grease friction may drag the race 
around rapidly and wear the endbell 
bore. 

Pitting of the balls is mainly due 
to unsuitable grease, although elec- 
trical currents circulating through 
the shaft and bearings—for example, 
a ground in the windings of a wound 
rotor and an external ground at a 
difference of potential in the con- 
trol or grids—will also cause pitting. 
Pitting will result in rapid wear of 
the races, with consequent noise. If 
pitting has taken place, it is ad- 
visable to change the make of grease 
being used—if no circulating cur- 
rents are in evidence. 


Causes of Fatigue 


Flaking, or fatigue of the balls, 
may be caused by overload or over- 
greasing, the latter condition 
causing skidding of the balls over 
the races. If the fatigue is uniform 
around the bearing, it is a very good 
indication of straight overload. Such 
instances are usually found on belt 
drives with excessive belt tension. If 
cast-iron pulleys are being used, it 
might be advisable to change to a 
wood or paper pulley in order to 
give greater coefficient of friction, 
which permits reduced belt tension. 

[Maintenance of stator windings 
will be discussed in a succeeding 
article.—ED. ] 
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Final assembly on r.r. crossing 
danger signal. Production ma- 
terially increased by taking power 
(Clark) to job of setting special 
nuts that clamp framework to- 
gether 














Work too heavy to take to tool. 
So tool goes to work. Sander 
(U.S. Electrical) used to finish 
surface of casting before painting 











When freight car bracing 
has to be cut, it’s best 
done on job—and 
naturally power saw 
(Wappat) beats hand- 
saw all hollow 









For out-of-ordinary 
operations, too. Power 
drill (Skilsaw) is used 
with hole saw to drill 
panelboard for meter in- 
stallation Hole in concrete ceiling is better 

drilled (Syntron) this safer way 
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This Motor or That? 


You have a load to drive, need a motor to drive 


it. The choice may be easy or it may be one 
of those cases where only a careful check-up 


will determine the right motor to use. 


Easy 


or difficult, here are the facts you need 


Da 


R. C. ALLEN 
Engineering Division 
Westinghouse Electric & Manufacturing Company 
Philadelphia, Pa. 


HARACTERISTICS of loads im- 
posed by different types of 
equipment were discussed in a 

March article (page 125). When 
the brake horsepower, the starting 
and running characteristics of the 
load, and the speed, and method of 
drive have been determined, the next 
step is to select the motor and con- 
trol that will come closest to giving 
the desired results. 

Actual choice depends upon such 
factors as the current available, the 
starting torque required by the 
drive, the running characteristics of 
the load, speed adjustment require- 
ments, and, in some instances, the 
starting current imposed by the local 
power company or the capacity of 
the generating station. For most 
applications there is little or no 
question about the selection of the 
proper electrical equipment. When 
there is doubt, a comparison of the 
load torques and the corresponding 
motor torques should be made to see 
that the equipment can be started 
and accelerated satisfactorily, taking 
into consideration the effect of the 
starting equipment, and also that the 
results desired for full-speed opera- 
tion will be obtained. 

Motors are designed with charac- 
teristics to meet the standards recom- 
mended by the National Electrical 
Manufacturers’ Association and the 
Edison Electrical Institute. These 
standard types of motors are de- 
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signed to meet the requirements of 
the usual drives and can as a rule 
be adapted for most of the others. 
Each type has certain specific 
characteristics, and it is only neces- 
sary to match these with the re- 
quirements of the load, taking into 
consideration the effects of the con- 
trol as selected or otherwise required 
by the installation. 

Factors that must be considered in 
making the analysis and selection are 
listed on the opposite page. Control 


equipment and its influence will be 
discussed later. 

Squirrel-cage motors are usually 
employed for constant-speed drives, 
such as_ lineshafts, centrifugal 
pumps, fans, and compressors. 

They are available in types having 
different characteristics as shown in 
Figure 1, to meet the requirements 
of various applications and at the 
same time conform to the standards 
set down for good design. 

Line-starting or high-reactance- 
type motors are designed par- 
ticularly to have lower starting cur- 
rents than the general-purpose type 
and thus permit full-voltage start- 
ing, in many instances. There are 
three types of linestart motors, 
based on starting torque, to meet 
different load requirements. 

Normal-torque motors are for 
general applications such as pumps, 
lineshafts, and so on, for which their 
torque characteristics are satisfac- 
tory. The high-torque motors have 
starting torques of 200 to 250 per 
cent of full load and are applied to 
hard-starting loads such as recipro- 
cating pumps and compressors, espe- 
cially when started loaded. These 
two types are designed for E.E.I. 
starting current limits for 30 hp. 
and below when started on full volt- 
age, and for 40 hp. and above when 
started on reduced voltage, using the 
80 per cent voltage tap. 


For Low-Torque Drives 


The third type, low-torque motors, 
apply generally to 40-hp. rating and 
above. They are designed to meet 
E.E.I. current limits for full-voltage 
starting. This starting current 
limitation necessitates designing for 
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FIGURE 1. General speed-torque curves for squirrel-cage motors that 


meet NEMA standards. 


Curve A represents.a general-purpose, nor- 


mal starting torque, normal starting current motor; B, linestarting, 
normal starting torque, low starting current; C, linestarting, high 
starting torque, low starting current; D, linestarting, low starting 
torque, low starting current; E, high slip, high starting torque, low 


starting current. 
ing on the speed 


Starting torques for types A and B vary, depend- 
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“TAC 
MOTOR SELECTION 





Supply 

Alternating current 

Volts, number of phases, fre- 
quency 

Direct current 
Volts 

Starting current limitations 
Line drop 


Types of Motors 


Alternating current 
Squirrel cage 
General purpose 
Linestart 
Normal torque 
High torque 
Low torque 
High slip 
Multi-pole 
Wound rotor or slipring 
Single phase 
Split phase—low torque 
Repulsion - induction — high 
torque 
Capacitor—low torque, high 
torque 
Synchronous 
High-speed—general purpose 
Low speed—engine type 
Leading power factor 
Direct current 
Shunt wound 
Constant speed 
Adjustable speed 
Compound wound 
Series wound 





ce) a 


Motor Characteristics 
Torques 
Starting 
Accelerating 
Pull-out 
Pull-in 
Starting current 
Slip 
Speed adjustment 


<a RNY ote 


Inclosures 


Open frame 

Semi-enclosed 
Drip-proof 
Splash-proof 

Totally inclosed 
Fan-cooled 
Explosion-resisting 











lower torques and thus limits ap- 
| plication to low-torque drives such 
as centrifugal pumps and fans. 
Limitations set up for line-start- 
ing motors make their design more 
difficult, which results in higher cost 
and performance that is frequently 


general-purpose type. The latter is, 
| therefore, preferable wherever the 
application permits its use. A com- 


parison of the characteristics of dif- 
(Continued on advertising page 44) 
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somewhat inferior to that of the. 


TABLE I-APPROXIMATE CHARACTERISTICS OF SQUIRREL 
CAGE, WOUND-ROTOR, AND SYNCHRONOUS MOTORS 


























Slip 


fo] 


3to4 
3to4 


3 to4 
3to4 


8 tol0 
3 to4 


oOo Oo 


Minimum | Minimum 
Starting| Startin Pull-In | Pull-Out 
Torque Curren Torque | Torque 
TYPE MOTOR % Yo To lo 
General Purpose (A)* | Normal | Normal 110 200 
wees Normal | E.E.1.#* 110 200 
formal! Torque 
Linestart e 220 E.£.1¥#* 110 200 
High Torque 
Linaahert (D) r 40 to70| €E.E.1. 40 to50 | 150+to170 
Low Torque 
High Slip (E) 275 200 
Wound Rotor 100 to 200} 100 to 250 110 200 
Synchronous 1% 550*** 100 170 
100% RF 
Synchronous 140 450*** 100 215 
80% PF 
Synchronous 40 275 40 170 
Engine Type 
* Letters refer to curves in Fig. 1 
#*# Within E.E.I. recommendations up to 30 hp; 40;hp, and larger, within 
E.E.I. recommendations when using autostarter,and 500 10600 %on full voltage starting 
* % % Can in many cases be kept within E.E.I. recommendations 

















APPLICATION 





REPRESENTATIVE DRIVES 





MOTOR 

















TABLE II-TYPES OF MOTORS RECOMMENDED FOR 












































































































































































































































Alternating Current D.C AC.orDC 
Connect Squirrel Slip Synch- Single Adjustable 
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G.P.= General Purpose; H.T.= High Torque; L.T.= Low Torque; 
V= Variable Torque; C=Constant Torque; M.P.= Multi-pole 

















You want to know 
and the editors will gladly tell You 


morte about the things mentioned on this page 


® TOWNSEND PLAN —ink is scarcely 
dry on a study of how its advocates 
think it would operate and how it really 
would operate if put into effect. (4601) 


® PEELING PAINT is quickly and 
easily removed by new paste. Particu- 
larly useful in circumstances that ordi- 
narily call for blowtorch. (4602) 


® DRAWING BOARD, portable, is 
made of pressed wood, permits broader 
use of triangle, thus eliminating 
T-square. No thumb tacks needed. 
Spring clamps make them unnecessary. 
(4603) 


® FOR POLISHING, wiping, dusting, 
there’s a new crinkled, soft, spongy, 
lintless fabric. (4604) 


@ LUMINOUS MARBLE is a new ar- 
chitectural element of wide application, 
providing beauty and light in entirely 
new form. Procurable in several thick- 
nesses and translucencies. (4605) 


® LIGHTING UNIT, just announced, 


has a plastic bowl that weighs only 14 
0z., provides 83 per cent of output of 
bare bulb without glare. (4606) 


@ VARIABLE-SPEED control now 
available for 1-hp., polyphase, squirrel- 
cage motors. Nothing to wear and 
cause trouble. (4607) 


© WOODEN food containers to some 
extent impart the odor and taste of the 
wood to their contents. Ash behaves 
best. (4608) 


e DUST EXPLOSIONS during fire 
fighting, is the title of a government 
circular which aims to prevent some of 
the disasters that menace firemen on 
their work. (4609) 


e STARCH has always been supplied 
in irregular sizes and shapes, now 
comes in uniform cubes, which simplify 
preparation of uniform _ solutions. 
(4610) 


®@ EMERGENCY lighting battery sys- 
tems operate when normal electric cur- 
‘rent supply fails, provide abundant 


light for either a single room or an 
entire factory building. 


(4611) 
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® FUNDAMENTAL economic facts in 
graphic form suitable for distribution 
to employees—for instance, labor’s 
share of the national income, increase 
of employment in the machine age, ris- 
ing cost of government, new industries 
make new jobs—are available at nomi- 
nal cost. (4612) 


® COMPANIES that use fleets in 
which trucks of rated capacity of 1% 
tons or less predominate, will find many 
points of interest in a free report 
titled “Operating Costs of Light-Duty 
Trucks.” (4613) 


® CONTAINER of the month, if you 
ask us, is the new blue one with white 
base used by shaving stick manufac- 
turer. It’s plastic molded, won’t dent, 
chip, or get rusty. (4614) 


® BRIGHT-NICKEL plating processes 
electro-deposit nickel with a brilliant 
surface, generally requiring no subse- 
quent polishing. (4615) 
» 
©@ AFTER THE FLOOD—how to put 
plant and equipment in shape. Limited 
number of reprints of two recent Factory 
articles available without charge. (4616) 
7 


e STAINLESS STEEL sheets were 
recently produced 208 in. long, 72 in. 
wide, weighing 810 lb. (4617) 


® ROLLING GRILLES, not new but 
nice, are offered by one manufacturer 
in sizes up to 30 ft. in width. Hand or 
motor-operated. (4618) 


© QUARTER-TON hoist, all-welded, 
weighs only 100 Ib. (4619) 


© FAN—it has molded rubber blades— 
is easy on fingers that get mixed up in 
it. No unsightly, cumbersome guards. 
(4620) 


¢ CRIMPER—invaluable in any office 
—fastens papers, seals envelopes, etc., 
by crimping them. We know two con- 
cerns that use this crimper to seal pay 
envelopes. (4621) 


® DRAFTING MACHINE, calibrated, 
should fill long-felt need for moderately 
priced, accurate equipment. (4622) 


® REDUCING 
colds, is the title of a reprint. 


absenteeism due _ to 
(4623) 


@ SAFER safety glass has a tougher, 
stretchier binder. When thoroughly 
battered, it may be rolled up like a rug 
without pieces dropping out. (4624) 


LAB SCALE has scale plate of plastic 
material that resists acids and alkalies. 
Molded in one piece with threads for 
naga and with concave upper sur- 
ace. 


(4625) 


ARCHED CEILINGS, in this experi- 
mental 
light at working level without causing 
dizcomforting ceiling glare. 


installation, give sufficient 


(4626) 
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Special Lamps for 
Emergency Lighting 


H. D. JEFFERSON, Chief Electrician 
Hawaiian Pineapple Company 
Honolulu 


Our pineapple processing lines 
occupy a building 500x242 ft. in 
which more than 2,200 men and 
women are at work during both the 
day and night shifts. Failure of the 
lighting system, which comprises 
700, 500-watt Glassteel diffusers 
with Dalite screens, would be serious 
and might lead to a panic. With 
about 600 women engaged in trim- 
ming the pineapples with very sharp 
knives, the danger of serious in- 
juries would be great. 

Emergency lighting was formerly 
provided by oil lanterns suspended 
above the equipment. These are 
messy and smelly at best, and the 
inconvenience and cost of trimming, 
cleaning, and fueling more than 200 
of these lamps daily was consider- 
able. 

Trial showed that the Photo-Flood 
lamp was the answer to our prob- 
lem. We installed 20 Photo-Flood 
lamps with flat reflectors 16 in. in 
diameter, white enameled on the re- 
flecting surface. Three old 36-volt 
batteries that were no longer suit- 
able on electric truck service were 
connected in series and a trickle 
charger provided to keep them 
charged. A relay on the light cir- 
cuit opens when power fails and its 
contacts close a magnetic switch, 
energizing the emergency lamps. 

Although there is bulky equipment 
in the area, such as vacuum closing 
machines and pressure cookers,. 
these lamps give sufficient illumina- 
tion to enable one to read a news- 
paper any place in the building. The 
life of the lamp, 2 hours, is sufficient 
to enable us to locate the trouble 
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or clear the cannery of help if the 
power is to be off for any prolonged 
time. 

The cost of this Photo-Flood lamp 
installation was much less than that 
of an emergency lighting system 
using enough 60-watt lamps to give 
the same intensity of illumination. 

Mr. Jefferson’s contribution has 
been awarded the $10 payment 
offered by the editors for the best 
Operating Short submitted during 
the past month. 

e 











Another Safety Idea 
That Gets Results 


Source, Libbey-Owens-Ford 
Glass Company, Toledo 





This company recently came 
through with a novel idea for ad- 
vancing the cause of safety among 
its employees by introducing Willie 
Everlearn. 


Willie is a lifelike figure of a 14- 
year-old boy, and stands at the 
entrance to the company’s plate glass 
factory in Toledo. 

Whenever a factory worker is in- 
jured, Willie is bandaged in accord- 
ance with the injury received. A 
card explains who was injured, how, 
and why. No worker likes to see his 
name pinned to Willie’s clothing, and 
the constant reminder is having the 
desired effect. 
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Keeping Track of 
Maintenance Jobs 
JOHN A. HONEGGER, New York 


In any plant where several hun- 
dred machines must be kept running, 
and countless supply services must 
be maintained, the maintenance de- 
partment has an important and com- 
plex job to handle. 

One Eastern plant keeps a “track- 
ing board” upon which all mainte- 
nance orders are entered and cleared. 
It consists of laminated wall board 
to which are fastened cleats in such 
way that boards, to which celluloid 
holders are secured can easily be 
slipped behind and held. Into the 
celluloid holders are inserted strips 
of paper or cardboard, each one des- 
ignating a single type of machine 
or service unit and its location. Like 
machines are grouped together on 
the board and the entire board is 
laid out in alphabetical order. 

Upon the cleats are fastened rod 
brackets to which small celluloid 
flags are attached. These flags are 
made of celluloid so that they may 
be marked with pencil or ink. When 
an order for maintenance service 
comes into the department, the flag 


163 














is swung to the right, and the date 
and order number of the job are 
written on the face. The flag re- 
mains in that position until the job 
has been completed. Then number 
and date are erased and the flag is 
flipped back to its normal position. 





At any time it is possible to see 
at a glance how many jobs are wait- 
ing for service or are being serviced, 
and their location. The number of 


machines out of running condition, 
compared to the total number of ma- 
chines available, is also evident. 





Pivot Point System 
of Handling Orders 


Source, Lyon Metal Products, Inc. 
Aurora, Ill. 


Carefully organized routine for 
order filling can simplify handling 
and speed up the operation even 
where mechanical handling equip- 
ment is not installed. Such an ad- 
vantage has been demonstrated at 
the wholesale automotive supply 
house of Weaver-Ebling Automotive 
Company, New York City. 

In planning the layout for a new 
building constructed a few years 
ago, receiving and order filling pro- 
cedures were coordinated around a 
common or “pivot point” on the 
main merchandising floor. At this 
point are located the general man- 
ager and the counter, billing, re- 
ceiving and shipping clerks with 
stairs and elevators convenient. 

Incoming merchandise is taken to 
the pivot point and checked im- 
mediately. Because of the lack of 
space, this incoming material must 
be placed in stock at once, thus clear- 
ing the floor and not permitting it 
to lie around and encourage the op- 
portunity for unaccountable .short- 
ages before checking. 

Merchandise is stored on all three 
floors—basement, main, and. second 
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floor—one floor up or down from the 
main floor. The basement carries 
tires on tire racks; the remainder of 
the merchandise is stored on open- 
type shelving. 

When getting out orders, the 
order pickers on the different floors 
send their part of the order to the 
pivot point where in case of neces- 
sity the shipping clerk can call for 
assistance in checking and packing 
and making the necessary records. 

In short, by concentrating the 
entire group on handling the order 
or entering it on the records, any 
or all of the force can be consulted 
or perform his task with a few steps 
from the clerk. This simple arrange- 
ment has saved many steps and 
much time, and as everything must 
go both in and out through this one 
point it must be kept moving. 


fe 


Profilograph, using beam 
of light passed through a lens and 
reflected from a mirror attached 
to a _ delicate diamond point 
needle, is used to determine 
smocthness of Plymouth cylin- 
der bores. Measures to millionth 
of an inch. 


fs 





Repairing a Broken 
Screw Press Frame 


WILLIAM C. BETZ, Equipment Engineer 
Fafnir Bearing Company 
New Britain, Conn. 


About four years ago our 25-ton 
screw press broke through the 
center of the screw hub casting as 
shown and we made a repair with a 
pair of heavy screws and clamps. 
This repair held for over four years 
but recently the casting frame near 
both uprights broke and was re- 
paired, as follows: 

We cut off the old head and milled 
the uprights square. A new head 
was cast of nickel-chrome iron, and 
the hub that broke on the original 
casting was increased from 9 in. in 
diameter to 10 in. This head was 
bolted in place with two 13-in., 6- 
thread, USS bolts made of 2330 
SAE heat-treated steel which have 
a combined strength of approxi- 
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mately 160 tons at the thread root. 
This compares favorably with the 
strength of the original casting up- 
rights providing they are free from 
blow holes and other flaws. As these 
uprights have a cross section of 
34x6 in. their total tensile strength 
should be approximately 630 tons, 
with iron at 15 tons per sq.in., so 
that if anything gives it will be the 
screws, and they can be replaced at 
small cost. 

In drilling and tapping for the 
bolts, the holes in the castings are 
drilled to extend below the pads for 
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the ways to give added strength to 
the casting cross section, and the 
screws are screwed down almost to 
the bottom of the holes. 

The new head of nickel-chro- 
mium cast iron should have a 
tensile strength of about 40,000 lb. 
per sq.in., which is over two and 
one-half times that of ordinary 
grey iron. 

The total cost of this repair, in- 
cluding pattern, was approximately 
$117 as against welding at $180 or 
a new frame at approximately $240. 


440-Volt Transformers, 
220-Volt Motors— 


J. M. Myers, Waynesboro, Va. 


A small municipal plant that sup- 
plied power for street lights and for 
pumping the city water supply re- 
cently burned down. The fire de- 
stroyed everything except the distri- 
bution transformers for standby 
power from the local utility. 

It was found that a local industrial 
plant had several spare centrifugal 
pumps direct-connected to 220-volt 
motors. The secondary voltage from 
the emergency transformers was 440 
volts, however, and no motors of that 
voltage were available. ‘ 

Coil connections of the motors 
were checked and it was found that 
they could not readily be changed 
to operate at 440 volts. Then it was 
discovered that the transformers 
were connected delta primary, star 
secondary. While the pumps were 
being installed the secondary connec- 
tions of the transformers were 
changed from star to delta, giving 
about 254 volts. Since this voltage 
was only about 15 per cent above 
normal, the motors operated satis- 
factorily and the city water supply 
was restored in about 5 hours after 
the work was started. 


New Form of Bucking Bar 
Is Easier to Handle 


E. H. Trick, San Antonio, Tex. 


The sketch shows an improved 
bucking bar, for riveting ironwork, 
that relieves the operator of much of 
the vibration and effort that accom- 
pany the use of the conventional type 
of bar. 

For 6-in. 


bucking rivets. in 


I-beams, H-beams, and channels, it . 


consists of a piece of flat steel 6 in. 
long, 3 in. wide, and 13 in. thick. To 
one end is welded a piece of 13-in. 
pipe, 24 ft. long. A hole is drilled 
14 in. from the outer end of the flat 
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piece of steel to take the shank of 
a standard rivet snap of the proper 
size. About 2? in. from this hole 
another is drilled and tapped for a 
$x5-in. setscrew with a locknut. The 
point of the setscrew is tipped with 
some hard material and pointed. 









































The direction of the rivet snap is 
opposite to that of the setscrew. 

In use the length of the setscrew 
is adjusted so that the over-all dis- 
tance between the top of the snap 
and the point of the setscrew will 
permit the device to fit loosely be- 
tween the flanges of the beam or 
channel on which riveting is being 
done. The snap is placed over the 
head of the rivet, the point of the set- 
screw is put on the opposite flange 
of the beam or channel, and the 
bucker-up bears down on the pipe 
handle just hard enough to prevent 
the device from slipping. 





Seal Eliminates Leakage 
in Exhaust Duct Drain 


S. H. CoLEMAN, Waynesboro, Va. 
Difficulty was experienced with 


water accumulations resulting from 
condensation on the inside of an 


‘exhaust duct system serving an in- 


dustrial process. This water oc- 
casionally seeped out through joints 
in the duct bottom, creating a bad 
housekeeping condition, and in one 
instance damaged material stored 
on the floor below. 

As drainage facilities were pro- 
vided at several locations along the 
length of the duct, it was logical to 
assume that faulty grading of the 
bottom toward these points was the 
source of the trouble. Checking 
with a level and straight edge, while 
the exhaust system was out of 
service, revealed a slight slope to- 
ward each drainage point. With the 
duct in service, however, a depres- 
sion at the point of leakage was dis- 
covered, due, no doubt, to the weight 
of water within the duct. 

Numerous attempts were made to 
seal the trouble-making joints. 
Soldering failed, due to excessive 
vibration. No better success at- 
tended the use of plastic bituminous 
compounds. These materials, while 
satisfactory for a short period, 
eventually failed, allowing seepage 
and dripping to continue. 

An examination of the duct in- 
ternally while in service, through an 
access door, revealed that water ac- 





Fingers are more use- 
ful on hands than on 
the table of a paper- 
cutting machine. With 
safety handle, which 
must be lifted to re- 
lease starting lever, 
operator must use two 
hands to operate ma- 
chine. This installa- 
tion at plant of West- 
inghouse Lamp Com- 
pany, Bloomfield, New 
Jersey, makes certain 
that fingers won’t be 
near knife when it 
descends 
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cumulations were at times present 
while at other times apparently per- 
fect drainage occurred. During 
those periods when water was 
present, a violent disturbance 
around the drainage opening was 
noted. 

A study of the drainage piping 
revealed the cause of the trouble. 
As shown by the dotted lines in the 
sketch this piping extended in a 
straight line to a point near the 
bottom of an open drainage trench 
in the floor. During periods of little 
water flow the end of the drain pipe 
was uncovered, allowing air to be 
sucked into the exhaust duct. The 
velocity of this air emerging from 
the duct end of the pipe was suffi- 
cient to back up water on the bottom 
of the exhaust system. With water 
in the trench high enough to seal 
the end of the pipe, no air flow was 
present, and drainage of the duct 
bottom occurred. 

To remedy this situation the 
piping was changed, as shown by 
the solid lines in the sketch. A 
vented seal was installed to prevent 
any possibility of air flow. After 
this change, no further drainage 
troubles were experienced, and all 
leakage was eliminated. 


Coating Windows 
to Reduce Sunlight 


JOHN P. Simons, Lakewood, Ohio 


Conditions sometimes make it de- 
sirable to reduce sunlight or glare 
by coating the windows with some 
translucent material. Use of ordi- 
nary paint for this purpose has not 
always proved satisfactory, but mate- 
rials are now available that will last 
a number of years. . 

A paint having a vehicle suitable 
for outside work must be selected. 
A perilla oil base has been found 
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satisfactory although some paint 
companies have synthetic bases or 
other oils which may be more per- 
manent. The coloring should be 
selected with care, to insure getting 
one that is permanent. 

Our experience has shown that a 
chrome green is most satisfactory. 
This green is permanent and the 
color is satisfactory from an operat- 
ing standpoint. In instances where 
the product may be injured by sun- 
light, blue is to be preferred to green. 
Here again it is necessary to choose 
a pigment that does not fade. 

For ordinary shop protection a 
chrome green in a _ weather-proof 
vehicle applied to clean glass will be 
found satisfactory, and should last 
for a number of seasons. 


fae 


Employees of the General 
Electric Company were paid 
$35,360 in 1935 for new ideas 
submitted under the suggestion 
system. Number submitted was 
15,945, compared with 11,438 in 
1934; number adopted was 5,514 
as against 3,736 in 1934. 
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Bent Rotor Shaft 
Saved by Welding 


F. J. EATON, Maintenance Engineer 
Johnson Motor Company 
Waukegan, Ill. 


The setscrew in the drive pinion 
of a vertical, multi-spindle boring 
machine, which was gear driven by 
a 74-hp., 1,800-r.p.m. vertical motor, 
worked out and dropped between the 
gear teeth. After dismantling the 
motor we found that the rotor shaft 
was sprung about Ye in. out of line 
at the shoulder. 

Since this machine was in a 
straight production line, it was nec- 
essary to get it back in service as 
quickly as possible. We straightened 
the shaft as much as we could with 
the equipment available; then built 
it up by are welding from the shoul- 
der to the end. Rotor and shaft as- 
sembly were set up in a lathe on a 
steady rest and the shaft re-centered, 








after which it was turned down to 
the original size and the keyway 
re-cut. The job checked to 0.0005 in. 
when finished. 

Several gear teeth were damaged, 
but after they had been dressed up 
they were still serviceable. The ma- 
chine was back in service in about 
one-fourth the time it would have 
taken to obtain a new shaft or rotor. 

Needless to say the setscrew was 
locked so that it cannot come out 
again. 


These Boxes Can’t 


Be Handled Roughly 
H. Moore, Hamilton, Ontario, Canada 


The truckers in a plant manufac- 
turing a well known domestic article 
frequently ruined some of the parts 
by handling the carrier boxes too 
roughly. These boxes were often 
picked up and thrown onto the truck 
or from the truck to the floor. Some- 

















thing had to be done to prevent a 
continuation of this practice. 

The handles of several boxes were 
accordingly removed and a piece of 
flat iron riveted to each end. Then 
four finger holes were drilled clean 
through each end of the box. 

These altered boxes are used for 
the parts that must be handled with 
care. When they contain work they 
cannot be thrown because the fingers 
cannot be withdrawn quickly enough. 
The box must be set down before the 
trucker can let go of it. 





SPECIAL NOTICE. . 


. - $10 will be paid for the 


best Operating Short submitted during the month 


of April. 


The Editors are the judges. 


Other 


Shorts accepted will be paid for at attractive rates 
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Carboy dumper. Revolvator Company, 
North Bergen, N. J. 

No. 46 carbide tool grinder. Ex-Cell-O 
Aircraft & Tool Corporation, Detroit 
Twin Hook Monorail hoist. Electro 
Lift, Incorporated, New York 
Speed-Bloc sander. Sterling Electric 
Company, Detroit 

Vari-Speed Motodrive. Reeves Pulley 
Company, Columbus, Ohio 
Thermostatic control for bonnet, fan, 
and duct control. Spencer Thermostat 
Company, Attleboro, Mass. 

Mercury vapor lamp; 250 watts. Gen- 
eral Electric Vapor Lamp Company, 
Hoboken, N. J. 

Recording thermometer. The Brown 
Instrument Company, Philadelphia 
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What's 


Air Conditioning, Ventilating, 
Heating 


CONDENSING UNIT—Dual condensing 


unit for air conditioning. Has automatic 
capacity reduction so that it can be oper- 
ated at less than full capacity. Three 
sizes: 20, 25, and 30 hp. Two motors or 
single motor. Baker Ice Machine Co., Inc., 
Omaha, Neb. 


ECONOMIZER—Reduces water consump- 
tion of air conditioning systems. Com- 
bination of forced draft cooling tower and 
refrigerant condenser. Outdoor or indoor 
installation. Factory-built models in sizes 
of 3-50 tons of refrigeration. Larger model 
available. York Ice Machinery Corp., 
York, Pa. 


HUMIDITY CONTROL — Mounted at 
point where condensation is expected, it 
controls humidifier so as to maintain 
humidity below condensation point. Julien 
P. Friez & Sons, Inc., Baltimore. 


THERMOSTATIC CONTROL—For bon- 
net, fan, and duct service. Voltage range 
up to 250 volts. Adjustable range and ad- 
justable differential. Swiveled mounting 
bracket. Spencer Thermostat Co., Attle- 
boro, Mass. 


UNIT HEATER — Throws heated air 
downward past openings where cold air 
is entering. Copper coil heating element. 
Square sheet-metal inclosure. L. J. Wing 
Co., 162 West 14th St., New York. 


UNIT HEATER—Type G. Combined elec- 
tric and steam directional heater. Copper 
heating surface. L. J. Wing Mfg. Co., 162 
West 14th St., New York. 


_UNIT HEATERS—“Lee.” Can discharge 
air horizontally or can be connected to 
duct system. Two sizes with capacities of 
300,000 and 700,000 B.t.u. per hr.; also 
tubular, central type heater with capacity 
of 7,000,000 B.t.u. per hr. Dravo-Doyle 
Co., Pittsburgh. 


Building Materials 


RUBBER FLOOR MATTING—Top sur- 
face consists of series of small pyramids 
while bottom surface has pebble design. 
Manufacturer claims that matting is soft, 
easily cleaned, and will not sweat. Made 
in black, # in. thick. The B. F. Goodrich 
Co., Akron, Ohio. 


Electrical Control 


_ RELAY—For three or four poles with 
single or double throw. For thermostatic 
control on electric heating equipment or for 
service where voltage is subject to wide 
fluctuations. Struthers Dunn, Ine, 140 
North Juniper St., Philadelphia. 


SPEED REGULATOR—Electronic. Has 
one stage of amplification, parallel tubes to 
avoid changes of regulated speed in case of 
tube failure. Westinghouse Electric & 
Mfg. Co., East Pittsburgh. 


TIMER—Jewel No. 11. Powered by syn- 
chronous motor. May be adapted to any 
time sequence of open and closed circuits in 
time cycles of seconds, minutes or hours. 
Walser Automatic Timer Co., Graybar 
Bldg., New York. 


Electrical Distribution - 


TRANSFORMER — Transforms any 
standard voltage 220-550 volts to any 
other standard voltage in that range. Semi- 
portable. Ventilated steel cover. Sizes 1-50 
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kva. Forbes & Myers, 172 Union St., Wor- 
cester, Mass. 


Electric Heating 


ELECTRIC HEATING UNIT—For ex- 
ternally heating vessels. containing com- 
pounds. Consists of nickel-chromium coils 
supported by grooved refractory tile. Tile 
is backed by insulation and steel casing. 
Temperatures up to 1,800 deg. F. Ajax 
Electric Co., Frankford Ave., Philadelphia. 


Electrical Protection Devices 


CIRCUIT BREAKER—Single-pole, oil 
circuit.breaker for use on voltages of 2,500/ 
4,000 Y. Interrupting capacity at 2,500 
volts is 25,000 kva. Series 1604. Pacific 
Electric Mfg. Co., San Francisco. 


CIRCUIT BREAKER—Type AF-1 air 
circuit breaker. Automatic tripping indi- 
cated by mid-position of handle. For 50 
amp., 230-volt a.c., 125-250-volt d.c. Gen- 
eral Electric Co., Schenectady, N. Y. 


Filtering, Clarifying, Mixing 


CONDENSING COIL — For corrosive 
liquids. Made of stoneware tubes 1% in. 
in inside diameter. Consists of two parallel 
tubes, each 56 ft. in length. Wall thick- 
ness is 4 in. General Ceramics Co., Rocke- 
feller Plaza, New York. 


Food 


DENSITY CONTROLLER—For use in 
the grading of peas by flotation methods 
and the control of density in brines and 
pulps. Seale beam continuously weighs 
portions of circulating brine and operates 
feed valve. ‘‘Sal-Wood.” E. N. Wood & 
Co., Aurora, Ill. 


HOMOGENIZER — For use on milk, 
cream, and ice cream mix. Capacity 100- 
180 gal. per hr. Pressures 100-500-lb. per 
sq.in. Uses 2-hp. motor. ‘“‘Emulsor.” 
Dodge Emulsor Corp., Detroit. 


METAL COATING—“Sterilkote.” For 
lining beverage and food containers. Metal 
can be worked after coating has been ap- 
plied. Bradley & Vrooman Co., South 
Dearborn St., Chicago. 


TABLET PRESS—Model 16. Rotary 
press will produce 300-400 tablets per_min. 
in sizes up to one inch in diameter. Plain 
surfaces or embossed designs. Feeding de- 
vice can be adjusted for weight and 
density while machine is operating. Kux- 
Lohner Machine Co., Lexington, Chicago. 


Grinding and Buffing 


BUFFING WHEEL RAKES — Three 
types, for straight, convex, or concave sur- 
faces. Keep wheel fluffy at the periphery 
without tearing the buff. Advance Polish- 
ing Wheels, Inc., West 49th Place, Chicago. 


FLEXIBLE-SHAFT MACHINE — Inter- 
changeable attachments make possible use 
of sanding disks, polishing pads, cup-shaped 
brushes. Mountings swivel in both hori- 
zontal and vertical planes. Stow Mfg. Co., 
Inc., Binghamton, N. Y 


FLEXIBLE-SHAFT MACHINES—Made 
in 4-, 3-, and 4-hp. sizes; speeds of 1,700, 
3,000, and 5,200 r.p.m. or of 3,400, 6,000, 
and 10,400 r.p.m. N. A. Strand Co., North 
Lincoln St., Chicago. 


GRINDER — Twelve-inch bench and 
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pedestal grinder. Adjustable toolrest; ex- 
haust-type, hinged guards. Heavy duty 
motors of 2 or 3 he. Baldor Electric Co., 
4351 Duncan Ave., St. Louis. 


GRINDER, FLEXIBLE-SHAFT — De- 
velops § hp. and speed of 18,000 r.p.m. Can 
drive 14x4-in. emery wheel. Shaft is 42 
in. long, has heavy rubber reinforced cas- 
ing. The Stanley Electric Tool Division, 
New Britain, Conn. 


GRINDERS — Two carbide tool grinders. 
Both for single-point turning, facing, and 
boring tools. On No. 46 diamond wheels, 
silicon carbide vitrified cup wheels, or 
diamond lapping disks can be used. One- 
third horsepower motor. No. 48 is de- 
signed for peripheral grinding on straight- 
type vitrified wheels and face grinding on 
cup-type vitrified wheels. One horsepower 
motor. Ex-Cell-O Aircraft & Tool Corp., 
1200 Oakman Blvd., Detroit. 


Instruments and Meters 


GAS ANALYZER — For reheating and 
bright annealing furnaces. Gives continu- 
ous, direct-reading analysis of combustion 
atmosphere. Bacharach Industrial Instru- 
ment Co., Bennett St., Pittsburgh. 


METER — For beer, water, and other 
liquids. “Neptune Trident.” Made of 
bronze lined with tin. Can be calibrated to 
show 20-5,000 bbl. per revolution. Neptune 
Meter Co., 50 West 50th St., New York. 


PSYCHROMETER—Hand-aspirated. For 
measuring relative humidity in cramped 
locations where sling psychrometer can not 
be used. Julien P. Friez & Sons, Inc., Bal- 
timore. 


PYROMETERS—Set of combination sur- 
face and needle pyrometers. By inter- 
changing thermocouples four types of 
pyrometer can be had. Indicating needle 
clamps at indicated temperature. ‘Pyro 
Universal Set.” The Pyrometer Instrument 
Co., 103 Lafayette St., New York. 


SPEED RECORDERS — “Micromax.” 
Consists of heavy duty tachometer magneto 
and a recorder. Recorder can be placed at 
any location. Recorder both indicates and 
records. Leeds and Northrup Co., 4909 
Stenton Ave., Philadelphia. 


TEMPERATURE CONTROL—‘Wheelco 
Limitrol.” Indicates temperatures between 
0 and 3,000 deg. and sounds alarm when 
pre-set limit is reached. May be used with 
switch connecting to 39 thermocouples oper- 
ating at 10-second intervals. Thermo Con- 
trol Devices, Inc., Milwaukee Ave., Chicago. 


TEMPERATURE CONTROLLER—Three 
styles: controller alone, with indicating 
thermometer, with recording thermometer. 
Air-operated. Used. in connection with 


diaphragm valves or damper motors. 
Powers Regulator Co., Greenview Ave., 
Chicago. 


THERMOMETER—Recording type. Mer- 
cury-filled bulb is mounted in the clear 
where air currents can reach it. Dial 
diameter, 8 in.; 24-hr. chart. The Brown 
Instrument Co., 4461 Wayne Ave., Phila- 
delphia. 


Lighting 


AISLE LIGHTS—“Stack-Lights.” For 
narrow aisles and low mounting height. 
Porcelain enameled reflectors with four 
styles of hoods. Goodrich Electric Co., 
Chicago, IIl. 


LAMP HOODS—“Reco Daylite Hoods.” 
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Glass. To be slipped over incandescent 
lamps, retained by wire clip. Filter out 
red and yellow rays. Sizes: 50, 60, 75, 100 
watt. Reynolds Electric Co., 2650 West 
Congress St., Chicago. 


MACHINE LAMP — Ball and _ socket 
joints for flexibility. May be bolted to ma- 
chine or to special clamp that removes 
necessity of drilling for attachment. The 
a Pressed Steel Corp., Fostoria, 

io. 


MERCURY-VAPOR LAMP—High inten- 
sity; 250-watt size. Manufacturer claims 
for it life of 2,000 hours and efficiency of 
25-30 lumens per watt. Standard medium 
screw base. General Electric Vapor Lamp 
Co., 815 Adams St., Hoboken, N. J 


TRANSFORMER — Safety transformer 
for inspection or maintenance service where 
electrical illumination must be used in 
damp locations or in_atmospheres contain- 
ing explosive gases. Used on 110-volt, 60- 
cycle circuit. The Acme Electric & Mfg. 
Co., 1448 Hamilton Ave., Cleveland. 


Lubricants and Lubricating 
Devices 


OIL CUPS — Two. ‘“Thermatic Cup” 
operates by expansion of air due to normal 
increase in temperature of running bearing. 
“Microflow Cup” is adapted to bearings re- 
quiring a continuous flow of oil in small, 
adjustable quantities. Alemite Division, 
Stewart-Warner Corp., 1870 Diversey Park- 
way, Chicago. 


Materials 
INSULATION—“Mycalex.” For appli- 
eations requiring non-warping, high- 


strength dielectric. Can be machined ang 
molded. Available in sheet and rod. Elec- 
tronic Mechanics, Inc., 203 East 12th St., 
New York. 


_ Materials Handling 


CARBOY DUMPERS — For lifting and 
emptying carboys into tanks. Self-loading, 
operator remaining at controls where no 
splashing acid can reach him. Rubber- 
tired wheels. Manual operation. Revolva- 
tor Co., State St. at Bergen Turnpike, 
North Bergen, N. J. 


CONVEYOR ROLLER — Has hexagon- 
shaped axle. Steel outer and inner ball 
races. Seventeen diameters from 1 to 7§ 
in.; any length. Capacity 50 lb. for smallest 
diameter, 8,000 Ib. for largest. Mathews 
Conveyer Co., Ellwood City, Pa. 


CRANE WHEELS—Double-wall wheels, 
walls being continuous with flanges, Walls 
integrally tied together with internal cross- 
spokes. Manganese 13 per cent steel. 
American Manganese Steel Co., Chicago 
Heights, Ill. 


HOIST—“Twin Hook Monorail.” Ca- 
pacities from 34 to 3 tons. For use where 
long or bulky loads must be handled. Lifts 
load from two points. Operated by rope 
or pushbutton. Electro Lift, Inc, 30 
Church St., New York. 


HOISTS—Line of electric hoists. Will 
handle loads of 250-500 lb. Hoisting speed 
is 32 ft. per min. Pushbutton or rope con- 
trol. All welded. “Zip Lifts.’’ Harnisch- 
feger Corp., 4525 West National Ave., Mil- 
waukee. 


TOTE BOXES—“Type 700 Stack-Unit.” 
Can be made in any size in 16- and 18- 
gage steel. Have sloping bin-front, and 
stacking rim_ permitting piling to any 
height. All-Steel-Equip. Co., Ine., 500 
Kensington, Aurora, IIl. 


VIBRATING FEEDER — Two electro- 
magnets move material along conveyor 
section. Speed of movement is varied 
through electrical controls on separate 
panel, Operates on 110-volt, single-phase, 
a.c. circuit. Supported by wire cables from 
overhead. Syntron Co., Lexington Ave., 
Pittsburgh. 


Mechanical Power Transmission 


BELT LACER—Jaws contact only hooks. 
Laces up to six inches in one operation and 
lacing may be started using one handle, 
leaving one hand free to guide belt. Safety 
Belt Lacer Co., Toledo, Ohio. 
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GEARED MOTOR REDUCER—Has 70 
in.-lb. torque. High-speed shaft rotates 56 
r.p.m., low speed 6 r.p.m. Operates on 110- 
volt, a.c. line. Model 85. A. G. Redmond 
Co., Flint, Mich. 


VARIABLE SPEED TRANSMISSION— 
“Vari-Speed Motodrive.” Variable-speed 
control mechanism. Any foot-type, con- 
stant-speed motor in sizes between 3 and 7% 
hp. can be used. Speed ratios from 2:1 
through 6:1. Four sizes in horizontal and 
vertical types. Reeves Pulley Co., Co- 
lumbus, Ind. 


Metal Working 


BAND SAWING MACHINE—AIll moving 
parts guarded. Automatic brake for upper 
wheel. Oil-immersed, self-locking tilting 
device for table. Tension indicator, foot 
brake, and dust-collecting system. Oliver 
Machinery Co., Grand Rapids, Mich. 


BRAKE—“<Air Condition Special” bend- 
ing brake for air conditioning work. 
Length, 4 ft. 1 in.; capacity, 20-gage 
metal. Turnbuckle adjustments for metal 
thickness. Floor or bench types. Whitney 
— Tool Co., 110 Forbes St., Rockford, 


CUTTING-OFF MACHINE — A 43-in. 
machine. Spindle carried on large roller 
bearing. Double, cam-actuated toolslides. 
Both front and rear tools can be used for 
cutting off. Motors of 3 and 5 hp. are 
used. Welded base. Modern Machine Tool 
Co., Jackson, Mich. 


HEATER—For heating metal stock from 
3 to 24 in. in diameter. Has three elec- 
trodes. Gives any length heat from 1 to 
24 in. No. 4. American Car & Foundry 
Co., Church St., New York. 


MELTING FURNACE — “Deblanchal” 
rotary furnace for melting gray and malle- 
able iron, steel, alloy, and non-ferrous 
metals. Rotates at speed of l r.p.m. Fast 
melting, simplicity of-operation are claimed 
for it. Capacities, 4 to 12 tons. Amsler- 
Morton Co., Pittsburgh. 


MILLING MACHINE—Serves as high- 
speed, semi-automatic miller or regulation 
hand miller. Single cam and lever control 
changes of table speed and direction. Work- 
ing surface is 6x20 in. U.S. Tool Co., Inc., 
Ampere, N. J 


STOCK REEL — Automatic. Motor 
driven, it automatically maintains a loop of 
stock. Vertical and horizontal types and 
he sizes. U. S. Tool Co., Inc., Ampere, 


SURFACE HARDENING MACHINE— 
For large bevel gears. Hardens both sides 
of tooth simultaneously. Except for manual 
indexing, operation is automatic. Oxyacety- 
lene burners can be adjusted at any angle. 
Gleason Works, Rochester, N. Y 


TAPPER — No. 4 heavy duty tapper 
handles 5/16-%-in. taps in brass, 5/16-§-in. 
in steel. Head is driven by 1,725 r.p.m. 
motor through pulleys providing tap speeds 
of 550, 750, and 1,000 r.p.m. Cast-aluminum 
shell incloses tap-head mechanism. R. G. 
Haskins, West Fulton St., Chicago. 


Miscellaneous 


BARREL LINER — “Snap-In” rubber 
liner for steel barrels. Top is snapped over 
round edge of barrel to secure liner _in 


place. The Whitehead Bros. Rubber Cé., 
Trenton, N. J. 

BLUEPRINTING MACHINE — “SC 
Printer.” Sensitized paper is fed from 


roll in front part of machine. _ Speed is 
controlled by lever at right. Prints up _to 
42 in. in width. For 110-volt, a.c. or d.c. 
operation. Paragon-Revolute Corp., South 
St., Rochester, N. Y. 


DECORATING MACHINE — Decorates 
bottles and glassware at rate of 36 per min. 
Bottles up to 12 in. in length and 5 in. in 
width can be handled. Two designs can be 
printed simultaneously. International _Au- 
tomatic Labelling Machine Co., Salt Lake 
City. 


EGuijment : Machinery - Ma 


DRAWING BOARD — “Pretty-Neat.” 
Made of molded material. Has spring 
clamps at corners. Requires no T-square 
or thumbtacks. Several sizes. H. E. Twom- 
ley, Magnolia Ave., Riverside, Calif. 


ELASTIC ASPHALT — For use under 
machine bases to absorb vibration. Material 
can be poured from containers without heat- 
ing; sets in 6-24 hr. Adheres to concrete, 
wood, or metal. Will not flow below tem- 
peratures of 200 deg. F. Elastic Asphalt 


Co., Chicago. 
FLOAT BOX—Packless. Designed pri- 
marily for highly volatile fluids. as 


flexible diaphragm-ball joint construction 
that forms positive seal. Davis Regulator 
Co., West 26th St., Chicago. 


PHOTO-COPYING MACHINE — “Elec- 
tro-Copyst.” Reproduces facsimile copies 
of written, printed, or drawn material. Does 
not require darkroom. Copies made by con- 
tact printing. Electro-Copyst, Ine, 342 
Madison Ave., New York. 


PLATING RACK COATING — “Kote- 
Rax.” For plating racks. Rubber-like com- 
pound with high corrosion-resisting proper- 
ties and dielectric strength. The Lea Mfg. 
Co., Waterbury, Conn. 


POLISHER — U-38 _ portable electric 
polisher. Light-weight. Side handle can 
be used on either side of machine. Equip- 
ment includes rubber, felt, and wool pads. 
Independent Pneumatic Tool Co., 606 West 
Jackson Blvd., Chicago. 


PUMP—Non-clogging pump for handling 
pulpy materials at high speeds and against 
high heads. Vertical and horizontal models, 
in sizes 3-10 in., with open or closed im- 
—. _ Machine Works, Baldwins- 
ville, N. Y. 


SEPARATOR — Magnetic separator for 
removing minute magnetic particles from 
finely powdered material. Has conical- 
shaped magnet 12 in. in diameter. Mag- 
netic Mfg. Co., Milwaukee. 


SOLUTION FEEDER—Proportioning so- 
lution feeder, using chemically inert fluid 
as piston. Fluid is heavier than main fluid 
and lighter than reagent, and pushes re- 
agent into liquid line. D. W. Haering & 
Co., Inc., Monroe St., Chicago. 


TACKER—Screen tacker. Two prongs 
stretch wire while it is being tacked. The 
Heller Co., Euclid Ave., Cleveland. 


Motors 


SQUIRREL-CAGE MOTORS — Complete 
line of splashproof motors in all ratings 
from 34 to 200 hp. For constant and multi- 
speed, continuous or intermittent duty in 
all voltages and cycles. The Imperial Elec- 
tric Co., Akron, Ohio. 


Packaging 


BOTTLE WRAPPING MACHINE — 
Wraps flat bottles of many types. Capacity 
varies from 600 to 900 bottles per hr., de- 
pending upon type of bottle and skill of 
operator. Miller Wrapping & Sealing Ma- 
chine Co., 18 South Clinton St., Chicago. 


Paint and Painting Equipment 


ENAMELS—For machinery. Bakelite 
varnish mixed with paste pigment gives 
tough, smooth coating. Ten shades. Joseph 
Dixon Crucible Co., Jersey City, N. J. 


LACQUER—For spraying applications on 
steel, brass, aluminum, and other metals. 
Twenty-six shades. Stanley Chemical Co., 
Berlin, Conn. 


STRIPER—For striping any product. No. 
100 set consists of guide, two guide wires, 
and three barrels. No. 101 is the same but 
with only two barrels. Lewis Mfg. Co., 
Decatur, Il. 
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Piping, Valves and Fittings 


AIR ELIMINATOR—For use with Super- 
Silvertop Inverted Bucket Steam Traps. Re- 
moves entrained air from cold steam sys- 
tems. Fast opening and closing. V. 
Anderson Co., Cleveland. 


ORIFICE — For handling gases and 
liquids. Similar to gate valve. Plate is 
raised by means of screw. Robinson Orifice 
Fitting Co., Santa Fe Ave., Los Angeles. 


PIPE, CAST IRON—“Super-deLavaud.” 
Made in steel pipe sizes with threaded 
joints. Two types: one for pressure Serv- 
ice, one for drainage service. United States 
Pipe and Foundry Co., Burlington, N. J. 


PIPE INSULATION — “Cell-Concrete.”’ 
For underground steam and hot water pipe 
lines. Can be mixed and poured on the 
job. Retains physical strength and insu- 
ating value after submergence in water. 
American District Steam Co., North Tona- 
wanda, N. Y. 


STEAM TRAP—Operates by thermostatic 
bellows. Of stainless steel. Two sizes: % 
and # in. Sterling Engineering Co., North 
Holton, Milwaukee. 


VALVE — Automatic steam valve of 
throttling type, for pressures up to 125 lb. 
Operated by thermostat. Disk and seat of 
monel, body of cold rolled steel. Yarnall- 
Waring Co., Philadelphia. 


VALVE—Combined stop and check valve. 
Reversible check. Made of bronze in 
smaller sizes, iron or steel bodies with 
bronze bushings in larger sizes. H. L. 
Raulerson, 35th St., Miami, Fla. 


VALVE—No. 960 gate valve. In stand- 
ard sizes from 3 to 2 in. For services up 
to 600 lb. per sq.in. at 800 deg. F. Cold 
working pressures up to 2,500 lb. per sq.in. 
in sizes 3-1 in., up to 1,500 Ib. per sq.in. in 
larger sizes. Chapman Valve Mfg. Co., 
Indian Orchard, Mass. 


VALVE SEAT — Ring of Seco metal, 
threaded to take seat ring, is welded into 
valve body to resist wiredrawing. Spence 
Engineering Co., Inc., 110 East 42d St., 
New York. 


Power Plant Equipment 


AIR COMPRESSORS—Line of compres- 
sors; single-stage for pressures up to 150 
lb., two-stage for pressures 175-200 Ib. 
Air is taken in through combination silencer 
and cleaner. Pressure switch shuts off mo- 
tor at predetermined point. Wright Mfg. 
— American Chain Co., Bridgeport, 

onn. 


COOLING TOWERS—tType K. Line of 
induced-draft cooling towers with capacities 
of 5,200 gal. per min. For water jacket 
cooling and refrigeration plants of 1-50 
tons capacity. One or more fans driven 
by splash and weatherproof motors of 450 
r.p.m. Galvanized steel housing. Binks 
Mfg. Co., 3114 Carroll Ave., Chicago. 


COMBUSTION CONTROLS—Two. Type 
MC, operating from a.c. line, controls steam 
pressure and air-fuel ratio. Type L125, 
in four sizes, operating from a.c. or d.c., 
is draft controller. Shallcross Controls, 
Inc., Milwaukee. 


CONDENSATE RETURN UNIT — RC. 
Pump capacities, 14-45 gal. per min. For 
1,000-30,000 sq.ft. of direct radiation. Auto- 
matic operation by means of motor-control 
float switch. Inclosed, cast bronze impeller. 
Weil Pump Co., Wells St., Chicago. 


CONDENSING UNITS—For Freon and 
methyl chloride refrigerating. Highteen 
sizes ranging in capacity 3-25 hp. Air- 
cooled models made in sizes 3-2 hp., water- 
cooled in sizes 4-25 hp. Carbondale Ma- 
chine Corp., Harrison, N. J. 


DIESEL ENGINE—Model VE. For sta- 
tionary service up to 720 r.p.m.; 4, 6, or 
8 cylinders. From 120 to 400 boiler horse- 
power. Cylinder heads cast integral for 
each two cylinders. Gear-driven camshaft. 
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Solid injection. De La Vergne Engine Co., 
Philadelphia. 

DRAFT GAGE — Three scales showing 
furnace and boiler draft and wind-box 
pressure. For water-tube boilers of 500 hp. 
or more. Defender Automatic Regulator 
Co., South Eighth St., St. Louis. 


FILTER — For diesel fuel. Type F-3. 
Filter element composed of hundreds of 
special paper washers stacked on central 
tube under compression. Made up in nests 
of 3 filter packs to permit flushing of dirty 
pack without interrupting operation. Skin- 
ner Purifiers, Inc., Dalzelle St., Detroit. 


FIRING CONTROL — Model LSF. For 
regulating oil burners and stokers so that 
there is delay between cutoff and restart. 
Available for 230 volts, 60 cycles and 115 
volts, 50 cycles. Paragon Electric Co., 
Chicago. 


PUMP—‘‘Sure Flow.” Motor driven. For 
coolants, water, oil, or fluids containing 
abrasives. Sizes from 4 to 100 gal. per 
min. available. Acme Machine Products 
Co., Inc., Muncie, Ind. 


STOKER—“Pneumatic Spreader.” Com- 
bination overfeed stoker and powdered coal 
burner. Floats coals up to 14-in. lumps into 
furnace on stream of air. Worm feed 
measures coal and conveys it to transfer 
box where it is picked up by air stream. 
Iron Fireman Mfg., West 106th St, 
Cleveland. 


WATER CONTROL—Automatic control 
of make-up water for use with Morehead 
Back-To-Boiler systems. Morehead Mfg. 
Co., Detroit. 


Safety Equipment 


FOOT GUARD—Made of steel or dura- 
lumin for shoe sizes from 5 to 12. Pro- 
tects foot from falling objects weighing 
less than 40 Ib. Strauss Co., Ross, Pitts- 
burgh. 


Sanitation 


LOCKERS—Line of lockers in all stand- 
ard sizes and styles, featuring new handle, 
hinge, and louver designs. Better ventila- 
tion is claimed. All-Steel-Equip Co., Inc., 
500 Kensington, Aurora, III. 


Textile 


MATERIAL—Sizing material for acetate 
and synthetic yarns. ‘‘Houghto-Size A.C.” 
Soluble in hot water but ruined if boiled. 
Highly concentrated. E. F. Houghton & 
Co., 240 West Somerset St., Philadelphia. 


TENTER DRYER—Induced-draft, fully 
automatic dryer. Can be built in multiple 
units. Has variable-speed transmission and 
remote control. Housing consists of metal- 
clad panels filled with heavy insulation. 
Large-diameter centrifugal fan. James 
Hunter Machine Co., North Adams, Mass. 


TUCK MACHINE — Automatic double- 
butt tuck machine. Great number of pat- 
terns are. possible due to special camming 
and use of four different types of needles. 
Automatic slackening device. Scott & Wil- 
liams, Inec., 366 Broadway, New York. 


Tools and Supplies 


COIL WINDER DRIVE—Foot lever con- 
trol gives speed changes while machine is 
running. Revolution counter mounted in 
front of drive. Can be driven from line- 
shaft or motor. Input speed, 1,100 r.p.m.; 
output speed, 200 r.p.m. Ideal Commutator 
Dresser Co., 1416 Park Ave., Sycamore, III. 


COMMUTATOR GRINDER SUPPORTS 
—Several types. Make it possible to use 
grinders on practically any type machine. 
Ideal Commutator Dresser Co., 1416 Park 
Ave., Sycamore, Ill. 


_HAMMER—Clamping jaws accommodate 
different kinds of striking faces. Rawhide, 
copper, and babbitt striking faces furnished. 
Hickory handle. Five sizes. Greene, Tweed 
and Co., 109 Duane St., New York. 


OILSTONES—“Crystolon.” Line of sili- 
con carbide oilstones. Can be used dry or 
with applications of oil. In all standard 
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sizes of bench stones, combination stones, 
and round edge slips. Behr-Manning Corp., 
Troy, N. ¥. 


POWER WRENCH—For tightening and 
loosening nuts and bolts on machine tools. 
Driven by high-torque, constant-speed, re- 
versible motor. Double reducing gear drives 
splined sleeve and shaft to holding device. 
No. A-840. Cushman Chuck Co., Hart- 
ford, Conn. 


PULLER—‘‘CM” Puller. For lifting or 
pulling at any angle. Capacities are 3 and 
14 tons. Light-weight. Automatic friction 
brake. Chisholm-Moore Hoist Corp., Tona- 
wanda, N. Y. 


SQUARE—“Precision Square,” made of 
heat-treated cast iron. Dimensions: 44x4$x 
14 in. Manufacturer claims right angles 
to within 0.0001 in. in 44 in. Mann In- 
strument Co., Cambridge, Mass. 


Welding and Cutting 


ARC WELDERS — USL arc welding 
equipment, formerly manufactured in the 
plant of USL Battery Corp. at Niagara 
Falls, N. Y., will be manufactured and sold 
by Owen-Dyneto Corp., Syracuse, N. Y. 


ELECTRODE — “Aerisweld.” Phosphor 
bronze arc welding electrode. Two sizes: 
5/32 and 3/16 in. Length, 14 in. The Lin- 
coln Electric Co., Dept. R-219, Cleveland. 


WELDER—Vertical, 75-amp. welder. Has 
stable, high speed arc. Has 5-hp., squirrel 
cage motor of dripproof construction. For 
110-550 volts, 2 and 3 phases, 60 and 50 
eycles. Single control. Handles 24-gage 
and heavier metal. Harnischfeger Corp., 
4525 West National Ave., Milwaukee. 


Wire and Wiring Devices 


CONDUIT — “Suparduct.” Made from 
non-ferrous, non-magnetic alloy which is 
resistant to corrosion. Furnished in 
threaded, standard 10-ft. lengths with 
coupling at one end. National Electric 
Products Corp., Fulton Bldg., Pittsburgh. 


OUTLET BOX—Type SP-5200 B. For 
use with armored cable. General Electric 
Co., Schenectady, N. Y 


PIPE ENDS — Pipe ends or insulating 
bushings made of laminated phenolic mate- 
rial having mechanical and_ dielectric 
strength. Adalet Mfg. Co., East 49th St., 
Cleveland. 


Woodworking 


SANDER —Improved model.  Air-oper- 
ated. Sanding block made of five parts. 
Oscillating stroke of § in. and speed of 
3,000 strokes per min. “‘Speed-Bloc.” 
cae Products Co., 314 E. Curtis Bldg., 

etroit. 


TRADE 
LITERATURE 


Agitators—Folder, on line of agitators 
and stirring equipment.— The Patterson 
 meguatal and Machine Co., East Liverpool, 

io. 

Bearings—Catalogs, covering standard- 
ized bearings and bearing metals.—The 
Bunting Brass & Bronze Co., Toledo, Ohio. 

Boilers — Booklet, title “An Engineer’s 
Analysis of Certain Typical Boiler Prob- 
lems and What to Do.”—L. J. Wing Mfg. 
Co., 154 West 14th St., New York. 

Buildings — Report, title ‘Your New 
Plant: Multistory or Single Story— 
Which?’—The Austin Co., Cleveland. 

Chain Drives—Book No. 1725, on Silver- 
streak silent chain drives.—Link-Belt Co., 
Indianapolis. 

Chromium Steels — Booklet, title ‘“Im- 
proved Fabrication of 18-8 Chromium 
Steels.—The Linde Air Products Co., 
East 42nd St., New York. 

Commutator Grinders—Folder, describing 
Ideal Precision Grinders for commutators 
and sliprings.—Ideal Commutator Dresser 
Co., 1212 Park Ave., Sycamore, IIl. 

Condensate Return Unit—Bulletin No. 
1972-A, describing Cameron Motorpump.— 
Ingersoll-Rand Co., 11 Broadway, New 
York. 

(Continued on advertising page 121) 
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Truck illustrated made by 
Mercury Manufacturing Company 


Exide 


IRONCLAD 
BATTERIES 


WITH Exipe MIPOR separAToRS 
“MIPOR,” Reg. U. S. Pat. Off. 


EXIDE-IRONCLAD BATTERIES 


LECTRIC industrial 

trucks canplay anim- 

portant part in speed- 

ing up production, 

when equipped with 
extra-powered Exide- 

Ironclad Batteries. You 

can load them up and 

keep them busy all day 

long with no fear of 

their slowing down toward the end. 
And you can depend on Exide-Iron- 
clads for steady, unfailing service, 
without costly interruptions or delays. 


Exide-Ironclads have the high 
power ability needed for exceptional 
loads and grades. Their sustained 
voltage assures good speeds during 


an entire shift. Their life is long and 
free from trouble, and they require a 
minimum of maintenance. 


The unique construction of Exide- 
Ironclad positive plates is one reason 
for the exceptional performance and 
economy of these batteries. Slotted 
rubber tubes retain the active material, 
while exposing it freely to the elec- 
trolyte. They are also equipped with 
separators of Exide Mipor—the per- 
manent storage battery plate insulator. 


Let Exide-Ironclads improve your 
materials handling service and cut 
costs. Write for new free booklet, 
“The Efficient, Economical Method 
of Handling Material.” 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 






















































How much is it 
costing you not to use 


PLASTICS 





ORWARD looking businesses are not only ready 

to accept new and improved products, but are 
constantly seeking them. This accounts, in part, for 
the rapid growth of the plastic industry, and the 
importance of these new materials in developing 
new methods, new products, new markets. 


But, more than that. Plastics play an increasingly 
vital part in production schedules by giving vastly 
improved performance to mechanical equipment; 
quieter, more efficient operation. 


TECHNICAL SERVICE—Richardson skilledtech- 
nicians are ready to serve in a dual capacity. 1, to 
assist in applying the use of plastics in 
manufactured products. 2, to suggest 
ways and means of improving present 
manufacturing equipment. This service is 
available toyou without costor obligation. 









She RICHARDSON COMPANY 


Melrose Park, Il. FOUNDED 1858 New Brunswick, N. J. 


QDuestions & Answers 


CONDUCTED BY G. A. VAN BRUNT 


How to Handle a Tardy Worker? HE first approach to the problem of 
tardiness is diagnosis. Maybe the 


What do you recommend to cure foreman is frequently late. If so, he 
habitual tardiness? Marie L. is one can hardly lecture his employees effec- 
of our best workers, but she was tively on the evils of tardiness. Per- 
tardy nine times last month and haps the company’s working hours are 
nothing we can say seems to have irregular. Some companies ask em- 
any effect on her. We do not want ployees to report even when there may 
to discharge her, but we cannot ex- be only a few hours of work, or none. 
pect other employees to be on time A reasonable adjustment to the conve- 


if we allow her to come late. nience of the employee as well as that 
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answers Wanted 


How Remove Paints and 
Lacquers? 


Tt is frequently necessary for us 
to remove paint and Duco or lac- 
quers from metal parts. What are 
the fastest and cleanest methods of 
removing such finishes? 


Winding Data for Generator 
Fields 


Can any reader tell me the num- 
ber of turns per pole and wire size 
originally used in the d.c. fields of 
a Western Electric alternator, 
Type ATB26, rated 75 kw., 276 
r.p.m., three-phase, 60 cycles, 240 
volts, 181 amp.? 

These fields have been rewound 
three times in as many years, 
whereas the stator apparently has 
the factory winding. The machine 
is operating at approximately .8 
power factor. It appears that 
when the fields were rewound pre- 
viously the original winding was 
not correctly checked, with the re- 
sult that breakdowns are frequent. 

If you cannot give me the data 
on these fields, can you explain 
how to calculate the proper wind- 
ing for them? —S. T. 


Separating Foreign Material 
from Sawdust 


In our woodworking plant saw- 
dust and shavings are conveyed 
from a vault by a blower system 
which discharges into a cyclone 
dust collector. The waste then 
drops by gravity into a grinding 
or pulverizing machine which re- 
duces it to a fine mesh. At times 
stone, glass, blocks of wood, nails, 
and iron get mixed with the saw- 
dust. A magnet is used to remove 
tron and steel, and we should like 
to know whether there is any way 
to separate stones and other ob- 
jects that are heavier than saw- 
dust and might damage the grind- 
ing machine. It is important to 
remove any materials that could 
cause sparks that might result in 
fire. 

The sawdust and shavings han- 
dled vary from 30 mesh to about 
1-in. mesh and are light and flaky. 
Sometimes the blower will pick up 
small stones, but we cannot reduce 
the speed and still obtain the 
proper suction. Nor can the shav- 
ings be wetted. They come from 
kiln-dried lumber and must be kept 
dry. 

If any readers have solved this 
problem we shall appreciate your 
giving us the details. —R. B. 
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of the company is only fair under such 
circumstances. 

Again, the employee may be on piece 
rates, and since she gets paid for out- 
put and not for time, does not see why 
she should not come at her convenience. 
Often the offending employee lives a 
long way from the plant and irregu- 
larity in street car service, automobile 
trouble, or some other legitimate excuse 
may account for one or more cases of 
tardiness each month. 

Only as a last resort is it advisable 
to discharge an employee for tardiness, 
and the threat of discharge should not 
be used until all other expedients have 
been exhausted. Sometimes there is no 
real reason for insistence on absolute 
regularity of attendance. In most cases, 
however, since the plant must be oper- 
ated and services, equipment, and the 
like made available, the employer suf- 
fers an appreciable loss in idle capacity, 
interruption of schedules, and uncer- 
tainty when an employee is absent or 
tardy; if everyone were tardy this loss 
would be apparent to the least intelli- 
gent. 

A very effective deterrent to tardi- 
ness is used by one firm. Employees 
enter the factory through an employees’ 
entrance which is closed promptly at 
the starting hour and not re-opened 
(except for emergencies) until closing 
time. All employees entering during 
working hours use another entrance, 
which may be through the office, in a 
small plant, or the entrance to the per- 
sonnel department. Time cards remain- 
ing in the time-clock racks after the 
starting hour are transferred to the 
office, where they must be claimed by 
the tardy employee. The accompanying 
interview may be purely routine, when 
the employee’s general record is good, 
or may be of graduated severity for 
the repeater. 

Just the certain knowledge that tar- 
diness is coupled with an unaccustomed 
and potentially unpleasant method of 
access to work may be more effective 
than talking or posting regulations, no 
matter how severe. This method of 
control also lacks the arbitrariness of 
fines or threats to discharge, which so 
often arouse opposition on the grotfhds 
of unreasonableness. —EDITOR 


How Test Condensers 
for Shorts? 


I wish that some reader would 
tell me the best way to test the 
condensers in capacitor motors for 
short circuits. On several occasions 
I have checked such condensers by 
means of a test lamp connected in 
series with the condenser, and a 
light will be obtained whether or 
not the condenser is shorted. There 
must be some quick and easy way 
of testing these condensers. What 
is it? ' —G. W. 


TEST LAMP in series with a 
source of direct current, using a 
resistor if the voltage is much higher 
than 110 volts, provides a simple and 
reliable means of testing a condenser. 


The question does not state whether 
the supply is a.c. or d.c., although it is 
probably the former, because a con- 
denser that is not shorted is equivalent 
to an open circuit when placed in a d.c. 
line. G.W. gets the same results whether 
he tests a good condenser or one that is 
shorted, because an alternating current 
apparently flows through a condenser. 
At each cycle the condenser is charged 
and then discharged back through the 
supply. It is the charging and dis- 
charging current that flows through the 
lamp filament, causing it to light. 

An insulation resistance meter pro- 
vides a convenient means of testing 
condensers. With a shorted condenser 
the needle will indicate a low resistance, 
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whereas with a good condenser the 
needle will swing slightly up scale and 
then drop back to infinity, where it will 
remain as long as the handle is turned. 
The needle will kick back when crank- 
ing is stopped, due to the condenser dis- 
charging itself through the instrument. 

CHARLES JONES, Jersey City, N. J. 


ESTING condensers for insulation 

faults requires somewhat different 
procedure from that commonly used 
with small electrical apparatus. As in 
the case of large rotating machines, 
transmission lines, and distribution sys- 
tems only direct current can be used. 
When an a.c. test voltage is employed 
electrostatic capacity causes whatever 


This is how Western Unicon, in Chicago, moves in 
materials and moves out the completed orders. In 
between these two operations a comprehensive 
Logan system conveys materials through successive 
stages of order assembly. Above: Incoming stocks 
move automatically from box tar_to second floor via 
Logan Gravity Rolls and Logan Pusher-Bar Elevator. 
Hinged roller section extends into cardoor. Car- 
tons move through opening in building wall, make 
@ 90° turn and discharge automatically onto pusher- 
bar elevator leading to floor above. Left: Out- 
going orders are lowered to this shipping depart- 
ment via Logan Spiral Chute which delivers packed 
containers to Logan Gravity line serving shippers. 


@ Every day is moving day in your plant—raw materials move in, 


shipments move out, work in process moves from stage to stage 


in manufacture and assembly. Some authorities say moving is 


90% of making. Regardless of your exact percentage, is it not 


simply good judgment to cut this major cost at every possible 


operation? There is a Logan conveyor engineer in your locality 


who will gladly discuss ways and means of doing just that. 


LOGAN CO., Incorporated, 510 Buchanan St., Louisville, Ky. 
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instruments are used to give a false 
indication of the condition of the insu- 
lation, because of the alternate charg- 
ing and discharging of the condenser. 

When testing condensers for insula- 
tion resistance it is important to charge 
them fully, before taking a reading. A 
constant-pressure, high-range, insula- 
tion resistance test set is preferable for 
this purpose, although a d.c. voltmeter 
may be used. The crank should be 
turned at rated speed until the pointer 
comes to rest, or nearly so. In some 
cases it is satisfactory to take the read- 
ing at the end of one minute,, although 
the pointer may not have come to rest, 
provided the reading is still increasing. 
However, the gradually increasing 


reading due to the condensers becoming 
charged must not be confused with a 
fluctuating reading, which may result 
from a variable leak. 

The pointer will first dip toward zero 
as the condenser takes its initial in- 
rush of charging current, if it has not 
been previously charged. Partial charg- 
ing of the condensers before making 
the test connections will prevent violent 
slamming of the pointer, which should 
be avoided. It is also advisable to dis- 
charge them after completing the test, 
in order to avoid any possibility of 
accidental shock. This may be ac- 
complished easily by short-circuiting 
and grounding the condenser terminals. 

J. L. YouncG, St. Marys, Ohio 











RETTY poor economy to make expert machine hands struggle with 
heavy loads! It tires workmen—takes too long—costs too much— 
slows up production of men and machines. The P & H Zip- Lift brings 
you a new and better method for floor-to-floor handling in machine 





shops—turns waste time into profit. 


Production went up and costs went 
down when this Zip-Lift jib crane was 
set between two lathes. With simple 
push- buttons, operators handled 
heavy shafts on and off the chuck in 
less than half the time—saved an aver- 
age of $2.00 per day. The Zip-Lift 
paid for itself in 80 days. 


Easier to install, to operate, to own 
—the Zip-Lift will save money at 
many points around your shop. Ask 
us for suggestions about “spot 


handling.”’ 
HARN ISCHFEGER CORPORATION 


4525 W. National Avenue, Milwaukee, Wis. 


Zip-LET 














STOPS WASTE 


H “SPOT HANDLING” 
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PPARENTLY G.W. is testing the 
condensers with alternating cur- 
rent, and since the function of a con- 
denser is to take a leading current 
from an a.c. line the current is suffi- 
cient to light the test lamp. If direct 
current were used the lamp would light 
only with a shorted condenser. A con- 
denser in good condition presents a very 
high resistance to direct current. 

It must be kept in mind that when 
testing a good condenser with direct 
current it becomes charged; so care 
must be used not to discharge it 
through the body, since a severe shock 
may be obtained. 

Small condensers can be connected in 
series with a battery and voltmeter, 
and the voltmeter deflections noted. 
When a continuous deflection occurs the 
condenser is shorted. There is a dead 
short if the voltmeter registers the full 
battery voltage. If the voltmeter gives 
a kick when the circuit is closed, due to 
charging of the condenser, and after- 
wards registers zero, the condenser is 
good. No deflection at all indicates that 
the condenser probably is open. To 
make sure that no charge has been 
given, discharge it through a pair of 
headphones and listen for the click. 
No click indicates no charge. 

L. A. Hunt, Service Engineer 
Bepco Canada Limited, Toronto 


What Steel for Machine Bolts? 


Occasionally it is necessary to 
make oversize machine bolts by 
turning down and threading hexa- 
gon stock. We want these bolts to 
have the maximum strength pos- 
sible te obtain without heat-treat- 
ment. Facilities for heat-treating 
are not available and the small 
number of bolts made would not 
warrant installation of such equip- 
ment. What grade of hexagon steel 
stock will give maximum strength 
without heat-treatment, and at the 
same time not be too hard or tough 
to be machined with ordinary 
equipment? —H.F. 


TRONGER bolts may be made from 
what is commonly known as nickel 
steel, which contains from 2 to 34 per 
cent of nickel. 
This steel has greater strength than 
carbon steel, a higher elastic limit, and 
practically the same modulus of elas- 


ticity. It is more ductile in proportion 


to its strength and somewhat harder 
than carbon steel of like properties, but 
can be machined without annealing. It 
is a little more expensive. 

Bolts for the flanges of high-pressure 
and high-temperature steam lines are 
often made of nickel steel. 

J. M. MYERS, Waynesboro, Va. 


ROBABLY it would pay to install 
facilities for heat-treating, because 
these would not only make it possible 
to use alloy steels for machine bolts, 
but there may be other machine parts 
or equipment that could with advan- 
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tage be changed from plain carbon to 
alloy steels. 

Research has shown that by decreas- 
ing the carbon and slightly increasing 
the manganese, within a certain range, 
a steel with physical properties at least 
as good as those obtained with a higher 
carbon content can be secured, plus the 
added advantage of being easier to ma- 
chine. Further strength may be given 
a low-carbon, medium-manganese steel 
by cold drawing, with little effect on 
the machinability. 

It is suggested that the best grade of 
plain carbon steel be used for these 
oversized machine bolts. The order 
should specify a low carbon and me- 
dium manganese content, since strength 
and machinability are important con- 
siderations, and that the steel be cold 
drawn. CHARLES H. HUGHES, New York 


How Clean Oily Belts? 


Some of our leather belts, single 
and double ply, and ranging from 
3 to 10 in. wide, have become pretty 
well soaked with lubricating oil. I 
have always understood that this 
is bad for them. What is the best 
way of cleaning these belts? Prob- 
ably they should be washed in gas- 
oline. Is some other solvent better? 
Will they need any other treat- 
ment? How can one tell when 
cleaning in this way is necessary? 

—P.L.R. 


IL-SOAKED belts can usually be 

cleaned without removal from the 
pulleys. If the belt is caked with for- 
eign matter it should be scraped with 
a smooth-edged scraper. 

A belt that is oil-soaked should be 
washed with a cloth wet with gasoline. 
Fullers earth or powdered chalk spread 
over the contact surfaces of the belt 
will absorb the oil which is drawn to 
the surface. The powder should then 
be scraped off and belt dressing applied. 

In order to determine when a belt 
needs cleaning it is merely necessary 
to inspect the surface. If this is wet 
and slippery, it is time to give the belt 
a treatment. Periodical cleaning and 


dressing of belts will greatly prolong 


their life. Louis Kasper, Philadelphia 
e 


Exciter Lost Residual 
Magnetism 


A puzzling trouble has developed 
with a 75-hp., 440-volt, 60-cycle 
synchronous motor, direct con- 
nected to an air compressor having 
an unloading device. Exciting cur- 
rent is supplied by an m.g. set at 
125 volts; normally, the load is 23 
amp. The motor is started by a 
pushbutton. 

Recently the commutator of the 
exciter was polished with sand- 
paper and blown off with com- 
pressed air. The motor started as 
usual and showed no signs of 
trouble, but after carrying a load 


@ The DeVilbiss line of 
Portable Spray-Painting 
Equipment is complete, 
from small light duty out- 
fits for accasional minor 
jobs to heavy duty ones for 
large painting operations. 


equipment. 
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—the modern method of 
maintenance painting 







Just as leaders in nearly every field 
of manufacture use DeVilbiss 
Equipment to give their products 
beautiful, lasting finishes, so do 
thousands of plants everywhere use 
DeVilbiss Equipment in mainte- 


nance painting. 


Here are some of the many advantages of spray-painting over old- 
fashioned methods: More and better painting, in less time and at 
lower cost—Minimum interruption of regular work—Easy spraying 
of surfaces inaccessible to a brush, or difficult to reach—Smoother, 
more lasting finishes—Spraying of all painting materials with equal 
facility. And savings in time and labor soon repay the cost of the 


New, improved DeVilbiss Portable Spray-Painting Equipment is your 
assurance of more effective, more economical maintenance painting. 


THE DEVILBISS COMPANY - TOLEDO - OHIO 


New York Philadelphia Cleveland 


Detroit Chicago St. Louis Pe 
San Francisco Windsor, Ontario sree "0, 








MERICAN 


MODERNIZED 


Material Handling Equipment 








The labcr saving, floor 
saving, rubber-tired, roll- 
er-bearing “American” 
hand truck wheel. 



















The Price of the Truck is ko Bikcillnat 
Part of Hand Trucking Costs 


A good hand truck should give you some years of service. You pay for that truck 
just once... but the man who pushes the truck is paid fifty-two times each 
year for the entire period. A good truck will speed that man up. A poor truck 
will slow him down. So forget about ‘shaving truck prices” ... and think about 
payroll profits. 

Even with ordinary equipment, the cost of a truck is perhaps only % of 1% of the 
cost of pushing the truck. Remember — that ‘American’ Trucks save muscle and 
therefore money! Moreover, constructed of light, tough, strong steel, they “stand 
the gaff’ in any job with practically no cost of maintenance, and you may expect 
from an American Pressed Sieel Hand Truck twice the length of life that is possible 
with a truck of any other construction. The American Catalog illustrates and 
describes tiucks fcr every material handling need. Write for a copy now! 


THE AMERICAN PULLEY COMPANY 
4200 Wissahickon Ave., Dept. 4, Philadelphia, Pa. 


=AMERICAN= 


PRESSED STEEL 


HAND TRUCKS 
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for ten minutes it began to hum 
and groan, and the d.c. ammeter 
failed to indicate. 

‘While checking the circuits one 
of the exciter brushes was found 
to have almost no tension. This 
was remedied and the motor was 
started again, but the d.c. ammeter 
still failed to indicate, although the 
motor came up to synchronous 
speed and varying the field resist- 
ance had some effect on the motor. 
A 230-volt lamp placed across the 
field terminals of the motor glowed. 
The motor seemed to carry its load 
satisfactorily. 

Then it was stopped to check 
the d.c. circuit. Since the ammeter 
seemed to be out of order, we de- 
cided to operate without it, but 
when load was applied, the motor 
hummed and groaned again. A 
lamp placed across the field ter- 
minals did not glow, and varying 
the field resistance had no effect on 
the motor. Checking the exciter 
showed that it had lost its residual 
magnetism. 

Is it possible for an exciter to 
lose its magnetism if the brushes 
lose contact with the commutator, 
while in operation? Do you think 
that the exciter is the cause of all 
our trouble? What other conditions 
could make the synchronous motor 
behave as it did? —W.H. 


XCITER generators occasionally re- 
fuse to build up, due to the brushes 
making poor contact on the commuta- 
tor, but I have never heard of one 
doing so while in operation without 
showing some signs of distress, such as 
flashing at the brushes. 

The fact that the exciter built up its 
voltage and ran for about ten minutes, 
and then lost its voltage indicates field 
trouble. I suggest that tests be made 
for opens in the field coils or in the 
field rheostat. An open in the exciter 
armature circuit would be indicated by 
flashing. 

When residual magnetism is lost, 
tapping the frame of the generator over 
the poles with a hammer will some- 
times cause the generator to build up, 
but a better way is to excite the coils 
from some outside source of direct cur- 
rent. I have had this trouble with ex- 
citers for synchronous motors, and 
usually excite a dead field from another 
unit, if available; otherwise a few dry 
cell batteries connected in series can 
be used. 

Recently one of a number of 200-hp. 
synchronous motors excited from a 
common bus was started and when the 
field switch was thrown to the running 
position the starting switch tripped out. 
A voltmeter test at the field switch 
showed normal d.c. voltage, but when 
the motor field was connected to the 
line the potential dropped to zero. In- 
spection showed that water had entered 
a connection in a junction box and had 
caused a wire to burn off. 

E. V. Younc, Chief Electrician 
Columbia River Paper Mills 
Vancouver, Wash. 
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MODERN GROUP DRIVES 
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For profitable infor- 
mation concerning 
MODERN GROUP 
DRIVE see the Power 
Transmission Council 
message on page 161. 
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Group Their Drives 






« 


uw 






(Gs C) 


W 


The contributions of ‘’American”’ engineers have 
enabled all Industrial America to “turn power to 
greater profit.” 


“American” Steel Split Pulleys were the first in the 
field to fill the need for light, strong, efficient, true- 
running pulleys that could be easily installed. They 
are available everywhere in a vast assortment of sizes, 
with interchangeable bushings, and demonstrate 
daily the advantages of greater safety at high speeds, 
vibrationless operation, decreased belt slip, increased 
belt life, lower maintenance — and power savings 
reflected in power profits. 


“American” Hangers, representing the greatest ad- 
vances ever made in general purpose hanger con- 








PULLEY COMPANY 


4200 WISSAHICKON AVE. 





MERICA 










easy () Transmission Savings Build 


Power Profiis 


struction, and “American” Steel Split Pulleys form 
the backbone of successful ‘Modern Group Drive” — 
the last word in economy and efficiency for industrial 
power transmission. 


“American” Wedgbelt Pulleys, including the Wedg- 
belt Red Label Line, are today used in thousands of 
short center drives. Now get the full facts concerning 
the amazing accomplishmenis cf the “American” 
Tension Control Motor Base. 


Modernize—Americanize ! The American Pulley Com- 
pany offers you a complete — and completely effi- 
cient — line of power transmission equipment. Write 
to us or to your dealer for our complete catalog. 





PHILADELPHIA, PA. 








When you have an unusual conveying job 
—think of Baldwin-Duckworth roller chain. 
Special attachments as in the case illustrated 
here, may give you just what you want. 

The uses of rollez chain are practically uni- 
versal—wherever power is to be transmitted— 
or conveying to be done—Baldwin-Duckworth 
can save you money. Trained engineers will 
advise you without obligation. 


Parts are carried through this elec- 
trolytic bath by a special hollow 
pin chain. The hooks can be in- 
serted to any desired intervals. Note 
the ‘‘shoe’’ on the hook which pro- 
vides ample electrical contact. 


BALDWIN-DUCKWORTH CHAIN CORPORATION 
SPRINGFIELD, MASS. 


Factories at Worcester and Springfield, Massachusetts 


BALDWIN-DUCKWORTH 


Why not let the Pioneers help 
you with your molding problems 











MOLDED 
PLASTIC > 
Pp ARTS made to your specifications 


. from BAKELITE .. DUREZ .. 


BEETLE 
PLASKON. .UNYTE. . TENITE. . SHELLAC 


and other compounds. Our Metal Division al- 


lows us to fabricate inserts where required. 


WATERBURY BUTTON COMPANY 
WATERBURY, CONN. 
Phila. 


MAIN STREET Est. 1812 


Offices: N. Y. C. Boston Chicago Rochester Toronto 
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This Motor 
or That? 


(Continued from editorial page 161) 
e 


ferent types of a.c. motors, is given 
in Table I. 

It is preferable to use motors of 
as high a speed as practicable since 
they are not only lower in price but 
have inherently better characteris- 
tics in efficiency, power factor, and 
torques. 

The high-slip motor is used for 
drives having a varying load with 
high peaks, such as punchpresses, 
where a flywheel is used to assist the 
motor at the peaks. The motor must 
slow down in order for the flywheel 
to give up its energy. 

Multi-speed squirrel-cage motors 
in two, three, or four speed combina- 
tions are available for obtaining a 
variable output from the driven 
equipment, but the speeds obtainable 
are limited to the different possible 
speed or pole combinations. These 
motors have to be designed and 
selected on the basis of the torque 
requirements of the load, whether 
variable torque, constant torque, or 
constant horsepower. 

The wound-rotor motor with its 
control can operate with low start- 
ing current for the torques delivered. 
It is used frequently in the larger 
sizes, particularly where high start- 
ing torque and low starting current 
are required. The control can also 
provide reduced speed for lower out- 
put of the driven equipment, such as 
fans or centrifugal pumps. 

Single-phase motors are made in 
various types. The most common 
are; the split-phase, having a low 
starting torque for fan drives; the 
repulsion -induction, having high 
torques for such drives as reciprocat- 
ing compressors; and the capacitor 
type, with low or high torques for 
corresponding drives. 


Best, When You Can Use Them 


Synchronous motors are _  con- 
sidered the most: desirable when the 
application permits their use, be- 
cause of their high efficiency and 
power factor. They are rated at 100 
per cent or 80 per cent leading power 
factor and thus help to correct the 
lagging power factor usually found 
in industrial plants. They are used 
particularly for high- and low-speed 
centrifugal pumps and_ low-speed 
compressors, especially in the larger 
sizes. 

When starting, synchronous mo- 
tors have characteristics similar to 





squirrel-cage motors, because they 
start on the squirrel-cage or damper 
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FEEDING 


BRUSH HUNGRY MOTORS 


@ The brush appetites of much indus- 
trial motor equipment can be curbed 
with inexpensive carbon graphites. 


@Electro-graphites have greater 
capacity and no abrasive impurities. 
Use them for high peripheral speeds. 


@ The lubricating qualities of natural 
graphites are necessary with high 
efficiency equipment. Such brushes must 
carry heavy loads and surges. 


@ For low voltage equipment, use metal 
brushes of low contact resistance. A. C. 
ring applications are also made from 
metal group. 


For Specific Recommendations ...write 


THE OHIO CARBON COMPANY 


12508 BEREA ROAD CLEVELAND, OHIO 








winding. When running, this wind- 
ing has no appreciable effect since 
the motor is running at synchronous 
speed. This fact makes possible con- 
siderable flexibility in the starting 
torque characteristics that is not 
obtainable with squirrel-cage motors, 
in which the running characteristics 
of the winding are involved. 

Direct-current motors are more 
flexible than a.c. motors and it is 
frequently necessary to install an 
a.c.-d.c. motor-generator, so that 
d.c. motors can be used. Shunt- 
wound motors are satisfactory for 
practically any drive and by means 
of suitable control very efficient 
speed adjustment can be obtained. 
These motors are used extensively 
on machine tools where speed ad- 
justment is necessary. 

Shunt-wound motors, as well as 
the compound-wound type, are sub- 
ject to speed variation due to the 
field temperature, that shows up as 
a slight under-speed when the motor 
is first started and the field is cold. 
This failure to reach full speed can 
cause a variation in machine out- 
put, for a short time, which might 
be considered objectionable. 

Compound-wound motors are used 
for hoists, or high-torque drives 
where the speed regulation is not 
objectionable. 

Series-wound motors are used 
principally on trolley cars and simi- 
lar drives, but never for general- 
purpose applications. 


How Motors Are Rated 


Motors are. rated on a tempera- 
ture rise basis that will give under 
the allowable loading a safe total 
temperature not injurious to the in- 
sulation. 
standard rated 40 deg. C. rise for 
continuous operation and have a 
maximum load factor of 115 per 
cent. Semi-inclosed and totally in- 
closed motors have a higher tempera- 
ture rating, may not be overloaded. 

Since it is the air circulation 
through or around a mofor that re- 
moves the internal heat, it should be 
located where it can have ample 
cooling air. 

Semi-inclosed or totally inclosed 
construction is used to protect the 
motor windings from detrimental 
conditions such as falling material, 
splashing water, excessively dusty 
air, or fumes. Open motors with 
standard or special insulation are 
satisfactory, however, for practically 
any normal operating condition. 

Motors are available with either 
sleeve bearings, oil lubricated, or 
grease-lubricated ball or roller bear- 
ings. The former can be mounted on 
the wall or ceiling, with the shaft 


Open motors are usually. 
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WORTHINGTON 
DEAERATING 
FEEDWATER 
HEATERS Pi 





BY INCREASING 
BOILER 
FEEDWATER 
TEMPERATURE 


Also...by removing 


freeoxygenfrom  _ 
the feedwater...they 
@ INCREASE BOILER EFFICIENCY 
@ REDUCE BOILER REPAIRS 
@ REDUCE BOILER CLEANING 


@ PROLONG LIFE OF BOTH 
BOILER AND PIPING 


ORTHINGTON Feedwater 

Heaters are built to meet 
individual plant requirements. 
There is a type and size for your 
plant... and the services of ex- 
perienced Worthington engineers 
are available to assist you with 
your feedwater problems. 


@ Literature available 
“WORTHINGTON PUMP AND 


MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 
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FLOODLIGHT 
HEATING 


sMoresestcobac-Vo)t-Bell-bel c-1me) mc z-baretee 


Send for Bulletin H-5 


L. J. WING MFG. CO. 


NEW YORK, N. Y. 


and everywhere 











NOW BETTER 
THAN EVER 


IMPROVED 
PYROIL Ik 


DIFFERENT IN COLOR — GREATER 
IN BENEFIT AND RESULTS 


—yYet essentially the same product used for many 
years throughout the field of industry, engineering 
and maintenance. Tested, proved and found to 
markedly increase power: reduce wear; cut fric- 
tion; speed production; provide unusual protection 
against fire hazards and common damage dangers 
to frictional areas of equipment. 

Pyroil is not just a ‘‘graphite oil’’ although it 
contains colloidal graphite. It is not just a 
‘‘break-in’’ oil: it does not accelerate wear. Its 
new color is dark wine red. 

FREE: INTERESTING AND IMPORTANT CHARTS, 
PHOTOMICROGRAPHS, REPORTS. WRITE FOR 
THESE. NO OBLIGATION. Manu- 

factured and Guaranteed by Pyroil 

Company, W. V. Kidder, Founder, + 0 
960 LaFollette Ave., LaCrosse, HE rier 
Wis., U.S. A. hen 
Every Container Bears this 


Signature. Founder 

















horizontal, whereas anti - friction 
bearings are used for vertical 
mounting as well, or where there is 
an appreciable end thrust from the 
drive. 

Table II shows the motors gen- 
erally used for different types of 
drives, based principally on the start- 
ing torques that might or would 
exist and on control that would 
give the maximum motor-starting 
torques. If reduced voltage start- 
ing is used, the effect on the motor 
torques may be such that a different 
type of motor will be required. In 
individual cases drives may, of 
course, require higher or lower 
torques than are indicated here. 


Standard Costs | 
_ for Profit Control 


(Continued from editorial page 152) 


desired result of maintaining costs 
at a uniform or decreasing level. 

For example, by knowing the effect 
of a rising price market, the result 
on costs may be forestalled by 
changes in specifications or by a spe- 
cial drive on the elimination of waste. 
But the most important point of all 
is that the executive is enabled to 
see from month to month a reflection 
of progress made and the accumula- 
tive effect on the total cost. Further- 
more, the effectiveness of executive 
control is greatly improved because 
of the simplification gained through 
using the “exception principle,” by 
which factors that do not follow 
closely to the standard are indicated 
clearly and may be given intensive 
follow-up in preference to factors 
that are performing as desired. 

Another important point to note is 
that no cost accounting system is 
complete that does not provide a 
check on the efficiency of the use of 
money that has been expended. 

For example, in most plants a 
careful check is made of the number 
of hours an individual operator 
works and of the hourly rate at 
which he is paid. So long as he 
checks in at 7 o’clock in the morning, 
out at 12 noon, in at 1 o’clock and 
out again at 5, he is paid for 9 
hours’ work at his current rate of 
pay. So far, so good, but how much 
value has he produced? 

It is absolutely insufficient to ver- 
ify a payroll to the effect that no man 
receives more pay than his hours en- 
title him to receive. The important 
point to verify is that for every dol- 
lar paid a normal amount of value 
was received. This involves a meas- 
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AT ate 
UTILITY 


HEATER 


SPOTLIGHT 
HEATING 


It delivers a single column of heated 


Evb am cKoh ab Zoyetc-VUb Mmmm olth ame(-) 3 -Yol(-to Ms ob] 
louvers (the pioneers in this type) 

Cannot be excelled for buildings 
where distribution is effected by 
large numbers of heaters 


Ask for Bulletin U-3 


L. J. WING MFG. CO. 
162 West 14th Street 
NEW YORK, N. Y. 


and everywhere 
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GUESS! 


Ask Insulation 
Headquarters— 









DIAMOND 


No matter what your insulation 
problem may be we should be able 
to help you. We manufacture all forms 
of laminated insulation—DIAMOND £ 
! FIBRE—DILECTO—CELORON fae 
&— VULCOID — CELLULAK fae 
[ee — CODITE — therefore our Je 
recommendations will be # ; 
Kwithout prejudice. / 












Write us for 
specific infor- 
mation — or 
for catalogs 

















Continental-Diamond Fibre Co. 
NEWARK, DELAWARE 

















APRIL, 1936 + 

















“‘They’re just cabinets to me, but 


How THEY CUT TOOL PURCHASES!” 


This might be your crib talking. Most tool rooms tie-up thou- 
sands of dollars in more tools than are needed for maximum 
production. Additional thousands walk out annually in uncon- 
trolled losses and breakage. 


Put an end to them and your tool purchases will go down as they 
have in hundreds of plants using McCaskey Tool Control meth- 
ods. One large manufacturer reported a crib inventory reduction 


exceeding $35,000 the first year that McCaskey Tool Control 
was adopted. 


Another saved more than the cost of the installation in reduced 
purchases during the first six months. The installation partially 
illustrated above resulted in eliminating five out of a total of four- 
teen cribs with a large saving in investment and personnel. 


Whether you have one or a dozen cribs, McCaskey Tool Control 
will reduce your tool costs. “Fix Tool Responsibility,” a new 
pamphlet will tell you how. Let us send it to you. 


McCASKEY REGISTER COMPANY 
ALLIANCE, OHIO 


McCASKEY INDUSTRIAL CONTROLS 


PRODUCTION © INVENTORY e MAINTENANCE e TOOLS e COSTS e PAYROLL 
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Machine Guards 
Many factory essentials like 
these are easily fabricated 
from expanded metal by 
Steelcrete shops near you 
and by our new Steelcrete 
factory. Only description and 
measurements required. 





~Steelcrete 
a 









New York Chicag 


EXPANDED METAL 


Consolidated has applied to protective 
Fence construction the famous principles 
and advantages of expanded metal — the 
diamond mesh fabric that is cut from solid 
COP-R-LOY, the durable copper alloyed 
metal, and hot galvanized by the hand 
dipping process. 

Steelcrete Expanded Metal Fence comes 
in standardized sections, ready for rapid 
erection; each section is an integral sheet 
of diamond mesh Expanded Metal joined 
together by inconspicuous high carbon 
steel clips. 

Because Expanded Metal is of one piece 
there is no wear from rubbing, no crevices 
to hold moisture. Each flat sheet is rigid 
and supplies its own tension. Fence fabric, 
gates, posts and all necessary fittings sup- 
plied in one lot to suit each and every in- 
dustrial purpose. A descriptive booklet 
will be mailed upon request. 


THE CONSOLIDATED EXPANDED METAL COMPANIES 


WHEELING, WEST VIRGINIA 


flice 330 West 42nd St., New York, N.Y 
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A FENCE OF DIAMOND MESH 
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ure of output rather than a measure 
of the length of time worked. It is 
in effect adding another dimension 
to our conception—lending the depth 
of value to the single-dimension con- 
cept of price. 

It is this further need of industry 
that has resulted in the technique of 
establishing standards of perform- 
ance that can be used as a measure 
of operating efficiency, and in the 
development of accounting methods 
to determine the differences between 
these standards and the actual condi- 
tions, incorporating them in the gen- 
eral accounting scheme. By this 
means the cost of continually vary- 
ing conditions is reflected in the ulti- 
mate operating statements. 


Determination of Cost Standards 


Different industries require dif- 
ferent elements of cost for proper 
control. This discussion will, how- 
ever, be confined to major ones that 
are common to nearly all industries. 

Direct Material. 

Direct Labor. 

Burden or Overhead. 

Scrap or Waste Losses. 

Standard cost may be defined as 
the cost that would result under the 
following conditions: 

1. When prices paid for materials 
used exactly equal anticipated mar- 
ket prices. 

2. When quantity and quality used 
in manufacture equals quantity and 
quality predetermined in material 
specifications. 

3. When labor cost including both 
hours worked and rates paid cor- 
respond with predetermined esti- 
mates. 

4. When normal volume of produc- 
tion is realized, and burden expenses 
equal anticipated amounts. 

5. When scrap, waste, or shrink- 
age loss, or yield, corresponds with 
an amount estimated to represent 
good performance. 

It will be noted above that material 
and labor involve factors of price 
(or rate) and quantity, and burden 
involves volume of production and 
amount of corresponding expense. 
These points wilt be developed later. 


Material Costs 


Direct material includes all mate- 
rial known to be used in producing 
or forming a part of the finished 
product. Other materials that can- 
not be allocated as a specific amount 
to any product are charged to bur- 
den. This element of cost may be 
subdivided into specific materials 
that represent an appreciable per- 
centage of the total material costs. 
The finer the subdivision, the more 
accurate the estimate of actual cost. 
The first record to be set up is the 
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GILMEg 
V-BELTS 


prove themselves on 
this tough drive! 


0. the line of this dredge, there are forty buckets. 
Each one is busy scooping a half-ton of gravel from 
the bank of an artificial lake. You can imagine the 
shock to the transmission drive, especially when the 
buckets strike imbedded boulders. But, these sixteen 
4D78 V-Belts, made by Gilmer for the American 
Pulley Company, Philadelphia, absorb the shock and 
operate this 150 h. p. drive with an efficiency that 
saves money in power and machinery. 


o 


It will pay you to give Gilmer 
V-Belts a chance to prove them- 
selves in your plant. Try them 
on any V-drive, large or small. 


L. H. GILMER COMPANY 
Tacony Philadelphia 


Manufacturers OF COMPLETE _* OF POWER gia ladiones 


V-belts - Kable Kord Roll and Endless Flat Belting ~ Planer Belts -Speedage Endless Fabric Belts: Cone Belt 
Roving Frame Belts - Moulded Rubbe Belts * Winder Belts * Spin Belts: Refri igerator and Washing Machine Belts 


s ° Round Roll and Endless Fabric Be ss Cotton Belts: L 


SPECIALISTS IN QUALITY BELTS aa 
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These 
Gulf Lubricants have cut 
our repairs IN HALF 


















SG, cote4s of pelant ojzetator4 
te4 tify to impottant4savings 
prom improved lubrication 


@ Here is the reason why leading indus- 
trial plants report substantial savings in re- 
pair and maintenance costs with Gulf lu- 
bricants in service: 

The user of Gulf products receives the 
service of a trained lubrication engineer 
whose one purpose is to assist the plant 
operating men in making machinery operate 
more efficiently. From a broad line of qual- 
ity oils and greases, the Gulf engineer rec- 
ah ee . ommends the type of lubricant which is 
@ Gulf lubricants look like good lubricants. But, it is their service record— | most economical and efficient for each piece 


in reducing maintenance and lubrication costs—that proves the unparalleled 
quality of the 400 oils and greases in the Gulf line. 






















of equipment. 

With friction reduced to a minimum 
through proper application of the right lu- 
bricants, moving parts operate with far less 
wear and there is less need for repairs and 
replacements. Frequently, savings in repair 
bills alone more than pay for the lubricants 


oh mie pete FH PR mm bcs ms ls 
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If you are not using Gulf products, we 
suggest that you discuss with a Gulf engi- 
neer just what steps can be taken to increase ti 
the efficiency of your mechanical equip- 
ment. You will not be obligated in any way. 
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LUBRICATION 








€3 Enjoy Gulfsnewradiopr GULF REFINING COMPANY, PITTSBURGH, PA. 


am featuring Phil Baker 
in “The Great American Tour. DIVISION SALES OFFICES: Boston - NewYork ~- Philadelphia - Atlanta 
New Orleans -. Houston ° Pittsburgh ° Louisville . Toledo 


ist’’ over CBS Sunday evenings 
7:30 E. S. T. MAKERS OF THAT GOOD GULF GASOLINE AND GULFLUBE MOTOR OIL 
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standard material price record. 
Standard material prices should be 
determined by the purchasing de- 
partment and represent an estimate 
of average prices for the ensuing 
year. 

It should be noted here that the 
price standards set are used as a 
basis of comparison only in order to 
indicate relative position of current 
market price as against such stand- 
ards. It is not essential, therefore, 
that the purchasing department or 
the accountant or anyone else become 
a seer when predetermining ma- 
terial prices. 

Material prices once set do not 
change, so that standard costs that 
are determined later in the year will 
continue to bear the correct relation- 
ship to the original standard cost. 
Furthermore, any new materials 
added to the list during the year 
should be included in later stand- 
ard costs on a base equivalent to that 
used in the-original list of standard 
prices. Full advantage can only be 
obtained from the standard cost 
method if actual results are meas- 
ured against a base of this kind. 


Showing Up Waste 


Quantities are obtained from 
standard specification sheets cover- 
ing the product. It is advisable to 
include as material only the net 
amount that eventually appears in 
the finished product. Material waste 
or shrinkage should be included as a 
separate element of cost as described 
under “scrap.” For example, if $10 
worth of material is started through 
the factory and only $8 worth re- 
mains when the product is completed, 
then the article actually cost $10 for 
material and not $8. If, however, 
the greatest value is to be obtained 
from this method of costing, it is 
desirable to set down the material 
cost as $8 and show the $2 loss as 
scrap, because by this means the loss 
is emphasized and the management 
is shown a profitable source of poten- 
tial saving through a reduction of 
losses during processing. 

From here on the costing of mate- 
rial is elemental, involving the com- 
pilation of records that combine the 
standard prices and quantities to 
give standard part and article costs. 

{In May, Mr. Gnaedinger con- 
tinues his discussion of the major 
elements of cost that are necessary 
to proper control.—ED.) 




















Use VALUUM 


on your product 





Clean everything before you ship your 
product. Clean the boxes—containers or 
tanks; clean the product inside and out; and 
keep your shipping room clean at all times! 

It’s easy with a Spencer Vacuum System. 
Hundreds of manufacturers are doing this 
with little or no additional cost. In fact many 
report that they are saving money on clean- 
ing time with a Spencer. 

Apply Spencer Vacuum to your machinery 


SPENCER 


HARTFORD 








VACUUM CLEANING SYSTEMS 


THE SPENCER TURBINE COMPANY, HARTFORD, CONN 


also. Remove steel chips or wood shavings; 
soap, sand or paper dust. Reclaim materials— 
emery—coloring powders, wax, lead or coal. 

It costs less to keep your plant and the 
product clean and to protect your employees 
against injurious dusts. 

Our engineers will be glad to study your 
problem and recommend a Spencer Central 
or Portable Cleaning System that will per- 
manently solve your dirt and dust problems. 


CENTRAL AND PORTABLE 








Your company, too, can Capitalize 
on the New VEELOS V- Belt! 











Rees. 3 


This link V-Belt out-dates 
conventional V-Belts. Not 
only the most convenient 
V-Belt on the market— 
Veelos is the most prac- 
tical. Installation requires 
no dismantling of pulleys. 
Will not break unless two 
or more contingent links 
break. Can be repaired to 
former efficiency after 
breakage. Link construc- 
tion adds to strength and 
pulley-performance. Can 
be adjusted and made 
endless at any length 
without lacing, splicing or 
fasteners. Reserve stocks 














Belt continues in 
service unless at 
least two contin- 
gent links are 
broken. Mere re- 
__ placement of brok- 
‘en link restores 
full efficiency. 


: fos ehh Si gO 
Link assembly permits ‘adjustment 
¥ of belt to any length 
S>~._ without splicing or 
SS fasteners. 






Beveled tse 
sides provide 
< smooth traction, - 
even tension. No 
side bulging. 











A Veelos V-Belt Link. 











take little storage space. 
Consider your balance 
sheet! Ask your distribu- 
tor about the Veelos Link 
V-Belt. Or write to us. 


Mfg. & Belting 
Co., Manheim, Pa. 


V-BELTS ° 





BALATA BELTING 


KEYSTONE CANVAS STITCHED BELTING 
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+ FACTORY MANAGEMENT and MAINTENANCE 


HEAVY MEN 
FOR HEAVY WORK 








We Make Standard 


CONVEYORS 


for Every Kind of Work 


Heavy conveyors made to stand 
the grinding punishment of six- 
ton steel coils—Light conveyors 
to carry loaves of bread in a 
bakery—Conveyors for lifting, 
lowering, piling and loading— 
They’re all in the Standard line. 


No matter what commodities you 
have to handle, or how they 
must be carried—Standard can 
install conveyors exactly suited 
to your requirements. 


If you have any problem in the 
handling of materials or prod- 
ucts—if you’re seeking lower 
costs or increased production 
through more efficient handling 
methods, let a Standard con- 
veyor engineer survey your plant 
and submit recommendations. 
No cost or obligation. 


STANDARD SALES AND SERV- 
ICE IN ALL PRINCIPAL 
CITIES. CALL THE OFFICE 
NEAREST YOU. 








STANDARD Portable Tiering Machine. 
Supplied for either hand power or 
electric operation. 





Conveyors by STANDARD 


are Standard of Industry 


STANDARD 


|} CONVEYOR COMPANY | COMPANY 
NORTH ST.PAUL, MINNESOTA 


2 INDIANA AVE. = 








What to Do 
After the Flood 


(Ccntinued from editorial page 145) 
e 


serious damage. They absorb water 
slowly, especially when painted, and 
although there is some swelling 
across the grain they will come back 


| to approximately original dimensions 


after drying out. Swelling due to 
absorption of water is confined prac- 
tically entirely to an increase in 
width and thickness; there is little 
or no increase in length. 

Wooden casings, sash, and parti- 
tions are likely to be swollen and 
warped out of shape if submerged 
for any considerable time. Unless 
waterproof glue has been used, 
joints will open up. There is little 
that can be done until the wood has 
dried out. After that, an inspection 
will show what can be salvaged and 
what must be replaced. 

Amount of damage suffered by 


plastered walls depends on _ the 
nature of the plaster. Gypsum 
plaster softens and disintegrates 
when thoroughly soaked. Ceilings 


are therefore likely to fall, and it is 
often cheaper to replaster walls than 
to attempt to patch them up. 


Roofs Can’t Take It 


Complete submersion is likely to 
result in serious damage to the roof, 
particularly the composition or 
built-up type. Wooden roof deck- 
ing will be swollen, perhaps loosened, 
and water getting under the water- 
proof covering usually tears it off. 
Decking, covering, flashings, and so 
on should therefore be inspected at 
once, and repairs made. 

Under good weather conditions a 
building will dry out fairly rapidly. 
If desired, the process can be 
hastened by artificial heat, but it is 
not advisable to raise the tempera- 
ture above 75 or 80 deg. F. It is 
important to :nraintain active cir- 
culation of air. 

Damp or wet surfaces should 
never be painted. Concrete, masonry, 


| plaster, wood, and all other surfaces 


must be allowed plenty of time, any- 
where up to a month or more, to dry 
out thoroughly before painting. 
Yard structures and equipment 
such as oil and water tanks, rail- 
road trestles and tracks, pavements, 
and so on, should be promptly in- 
spected to determine the amount of 
damage. Particular attention must 
be paid to foundations and supports. 
As in buildings, if there is any 
evidence of weakening, remedial 
measures must be taken at once. 





